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1.0 INTRODUCTION

1.1 OBJECTIVES OF SAMPLING PROGRAM

" This Sampling and Analysis Plan (SAP) describes the field activities required for the Phase IT -

Remedial Investigation for the Southeast Rockford Groundwater Contamination Study. The

objectives of the sampling program are as follows: ‘

I:\1681-SAP.3

Gather additional information on the nature and distribution of groundwater

/

contamination in the study area;

- Evaluate potential source areas defined in Phase I; - i ¢

Determine aquifer characteristics to allow evaluation of contaminant transport

rates and directions;

Determine the extent of groundwater contamination in the bedrock within the

study area; '
Collect data to support preliminary screening of remedial alternatives;
Collect data to support groundwater modeling; and

Conduct a risk assessment.

1-1
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1.2 SAMPLING TEAM RESPONSIBILITIES

Field sampling will be performed by Camp Dresser & McKee (CDM). The project

organization chart is shown in Figure 1-1. Responsibilities of the sampling team are
described below. ’ "

)

Field Manager -

The Field Manager (FM) will be responsible for assigning the sampling team responsibilities
(in conjunction with the Site Manager), as well as overseeing all field activities. The FM

will coordinate mobilization and demobilization for the CDM sampling team, as well as for

any subcontractors. The FM will be responsible for keeping the Site Manager up to date on -

all sampling and subcontractor activities.

"Sampline Team Leader

The Sampling Team Leader (STL) will be responsiblevfor the sampling efforts; will aésure
the availability and maintenance of all sampling equipment and materials, and will maintain
an adequate supply of shipping and packing materials. The STL will supervise the |
completion of all chain-of-custody records, the proper handling and shipping of the samples
collected, be responsible for the accurate completion of field log books, and provide close
coordination with the Field Data Coordinator (FDC) and the Field Manager (FM). The STL

or FM will be present whenever samples are collected.

| Sampling Team Member(s)

The Sampling Team Mémber(s) (STM) will perform field measurements, collect samples,

prepare samples for shipping, and decontaminate sampling equipment as directed by the STL.

[:\1681-SAP.3 ” 1-3



Field Datd Coordinator

The Field Data Coordinator (FDC) will remain in the support area and will accept custddy of
samples from the sémpling team. The FDC will be resﬁonsible for the completion of all
chain- of-custody and sample traffic control forms. The FDC will also be responsible for
mamtammg commumcatlons with on-site personnel and off-site laboratory personnel, as well

as for logging all communications and site entries and departures.

Site Health and Safety Coordinator (SHSC)

The SHSC is responsible for daily supervision and documentation of all safety,
decontamination, environmental monitoring and field medical monitoring activities. The
SHSC is responsible for assuring that all field personnel comply with the provisions ef the
CDM Health and Safety Assurance Manual and site Health and Safety Plan. The SHSC has

the authority to suspend site work if conditions become unsafe; if HSAM/HSP requirements

are not met, or if he/she determines that an upgraded level of protection may be required.
The SHSC is responsible for designating and marking restricted areas during various site
activities and for redesignating these areas when it is appropriate to do so.

!

Safety Technician

The Safety Technician (a designated member of the sampling team) will aid other sampling
team members with the donning-and doffing of protective clothmg, decontamination of
sample containers and equnpment and will be available to replenish mxscellaneous supplies,

such as ice and vermlcuhte as needed. The Safety Technician will report directly to the

\

- SHSC in health and safety related duties and will assume the respon51b111t1es of the SHSC in

the event of his/her absence from the site or in an emergency

I:\1681-SAP.3 o 1-4 o |
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" . . 1.3’ SCOPE OF SAMPLING ACTIVITIES

| * The scope of sampling activities detailed by this plan include various phases of collection and
analysis that will be performed dhring this investigation. Soil samples will be collected for
chemical analysis during the advancing of an estimated 47 subsurface borings and two test
pits; additional‘soil sampies will be collected for geotechnical, lithological and chemical
ané.lysis .during the installation of an estimated 50 groundwatér.. monitoring wells. During
drilling of certain monitoring wells, approximately 80 groundwater samples will be collected
from the borehole for screening purposes. An'estimated 148 groundwater samples will be
collected from existing and newly installed groundwater monitoring wells. Further, an
‘estimated 14 sahples will be collected of indoor and ambient air, and an estimated 20
samples will be collected of air adjacent to test pitS during excavatibn. Table 1-1 is a
summary of the sampling and analysis program. The numbers of welis,* ‘borings and samples
installed or collected during Phase II will depend on the results of certain ongoing field
activities (including soil gas and soil boring Work, and verticallpr(')ﬁling of groundwater); as -

. a result, the actual numbers of welis, borings and samples installed or collected will likely .‘

vary somewhat from those given in this SAP, or in the Work Plan and QAPP. ‘

Other activities that will be perfdfmed during the field investigation are hydraulic

conductivity' tests of the aquifers, a field survey to determine the elevations of the

groundwater monitoring wells, and groundwater elevation measurements.

. 1:\1681-SAP.3 ‘ | 1-5
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SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

i)

QC Samplés N

Sample Field : Investigative  Field Field  Matrix -
Matrix Parameters Laboratory Parameters _ Samples! Duplicatess  Blank Total .
Subsurface soil samples Qualitative organic CLP RAS Volatile Organics®® 123 13 - 136 -
collected during drilling vapor screening with , B ’
of borings and monitoring  Hnu or OVA CLP RAS B/N/A Extractable - 136
wells Compounds™® 123 13 ‘
CLP RAS Pesticides/PCB's>S 123 13 - 136 -
CLP RAS Metals** 123 13 - 136
CLP RAS Cyanide® 123 13 - 136
CLP SAS for TOCS 30 3 - 33
None Geotechnical parameters: grain-size 5 1 - 6
analysis '
. Geotechnical parameters: 20 - - 20 . .
falling-head permeability
Subsurface soils collected Qualitative organic vapor CLP High-Concentration Organics 8 i | - 9
during excavation of test screening with HNu or ) ’ -
pits OVA CLP High-Concentration Inorganics ‘8 1 - 9
CLP TCLP Parameters 4 I - 5

l:\léBl-SAP

- No extra sample volume is required for soil matrix spike/matrix spike

duplicate (MS/MSD) samples. . _
Samples collected for MS/MSD analysis will be collected at double the

Performance evaluation samples will be shipped at a frequency of one
per group of 20 or fewer samples.

One trip blank will be shipped with each shipment of volatile organics.
MS/MSD’s will be collected at a frequency of one per group of 20 or
(continued)

1. Frequency of collection for all investigative and QC samplés 1s 1. 5.

Contract Laboratory Program Routine Analytical Services (CLP RAS)

volatile, extractable and pesticide/PCB compounds are listed in Tables 6.

3-1 through 3-3 of the QAPP. ~ volume.
3. Contract Laboratory Program Routine Analytical Services (CLP RAS) 7.

metals parameters are listed in Table 3-4 of the QAPP.
4. CLP SAS parameters for volatile organics are listed in the SAS request 8.

forms in Appendix B of the QAPP. ' 9.

fewer samples. -



TABLE‘conunued)‘

QC Samples
Sample Field Investigative Field TField Matrix:
Matrix Parameters Laboratory Parameters Samples Duplicates Blank Total
Groundwater samples pH, temperature, Drinking Water Level 31 4 4 39
from 31 Phase II source -conductivity Analysis for Volatile
investigation wells Organics from CLP
A SA84,7,8
CLP RAS Pesticide 31 4 4 39
PCBs>%*
" CLP RAS Compounds 31 4 4 39
B/N/A Extractable>®®
CLP RAS Metals 31 4 4 39
(filtered)* o
CLP RAS Cyanide (unfil- 31 4 4 39
tered) : '
Groundwater samples pH, temperature, Drinking Water Level 92 10 10 112
from 33 Phase I wells, 19  conductivity Analysis for Volatile
Phase Il groundwater Organics*™®
investigation wells, 21 )
ISWS wells, and 19
industrial wells.
. ;
Groundwater samples - pH, temperature, CLP SAS analysis for 25 3 3 31

from 25 of the above- conductivity TDS/TSS
noted wells. '
1. Frequency of collection for all investigative and QC samples is 5. No extra sample volume is required for soil matrix spike/matrix splke .-

1.

2. Contract'Labdratory Program Routine Analytical Services (CLP 6.

RAS) volatile, semi-volatile and pesticide/PCB compounds are volume.
: 7. Performance evaluation samples w1ll be shipped at a frequency of one per

listed in Tables 3-1 through 3-3 of the QAPP.
3. Contract Laboratory Program Routine ‘Analytical Services (CLP
RAS) metals parameters are listed.in Table 3-4 of the QAPP. 8.
4. CLPS SAS parameters for volatile organics are listed in the SAS 9.
request forms in Appendix B of the QAPP.

IA\681-SAP3
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duplicate (MS/MSD) samples.
Samples collected for MS/MSD analysis will be collected at double the

group of 20 or fewer samples.
One trip blank 'will be shipped with each shxpment of volatile organics.
MS/MSD’s will be collected at a frequency of one per group of 20 or

fewer samples.

(continued)



" TABLE .continuc(l) V .

QC Samples
Sample Field _ Investigative Field ' Field Matrix
Matrix Parameters Laboratory Parameters Samples Duplicates Blank Total
‘ CLP SAS analysis for 25 31
minerals (conductivity, ;
alkalinity, fluoride, chlo-
ride, sulfa}te, silica)
CLP SAS analysis for 25 3 3 31
nutrients (ammonia,
COD, total Kjeldahl
nitrogen, nitrate, nitrite,
TOC, total phosporus)
Groundwater samples pH, temperature, - Drinking Water Level 25 . 3 . 3 31
from 25 residential wells.  conductivity Analysis for Volatile
Organics®™® -
Groundwater samples pH, temperatixre,' Fast-turnaround Analysis 80 .8 ' 8 96
collected during drilling, conductivity for halogenated VOCs '
for screening (vertical ’ . 4
profiling) purposes. ~
Air samples from 14 None EPA method TO-14 for 28 3 ' 3. 34
residential basements VOCs
(including 2 background -
samples; inside and out-
side at each location).
Air samples adjacent to None .EPA method TO-1 for 20 2 2 24
test pits. ' VOCs
1. Frequency of collection for all investigative and QC samples is 1. 5. No extra sample volume is required for soil matrix splke/mamx spike
2. Contract Laboratory Program Routine Analytical Services (CLP RAS) duplicate (MS/MSD) samples.
volatile, semi-volatile and pesticide/PCB compounds are listed in Samples collected for MS/MSD analysns will be collected at double the -
~ Tables 3-1 through 3-3 of the QAPP. " volume.
3. Contract Laboratory Program Routine Analytical Services (CLP RAS) Performance evaluation samples w1ll be shlpped ata frequency of one
metals parameters are listed in Table 3-4 of the QAPP. per group of 20 or fewer samples
CLPS SAS parameters for volatile organics are listed in the SAS One trip blank will be shipped with each shipment of volatile organics.

4.

request forms in Appendix B of the QAPP.

4
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MS/MSD’s will be collected at a frequency of one per group of 20 or
fewer samples.




2.0 PROJECT DESCRIPTION

The Southeast Rockford Phase II Remedial Investigation is de51gned to gather specific
information necessary to determine if the site presents a hazard to human health, welfare or
the environment, and to evaluate feasible remedial alpematlves and/or the need for addm_onal

studies.
2.1 STUDY AREA BACKGROUND

Previous sampling events in the study area conduc’t’ed by the Illinois Department of Public
Health (IDPH), U.S. EPA’s Technical Assistance Team (USEPA TAT), the Illinois |
Environmental Protection Agency (IEPA), the Illinois State Water Survey (ISWS), and thé
Phase 1 Remedial Investigation have indicated that an east-west trending plume of
groundwater contaminated with volatile organic compounds (VOCs) extends from the vicinity
of Brooke Avenue and the Rock River to east of Balsam Lane and Bavarian Lane. |
VOC-contaminated groundwater has also been detecfed in other portions of the study area

near currently and formerly -operating industrial facilities.

The principal VOCs detected in the study area include 1,1,1-trichloroethane (TCA),
- trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), 1,1-dichloroethene (1,1-DCE),

tetrachloroethene (PCE), 1,1-dichloroethane (1,1-DCA), and vinyl chloride. The maximum -

concentrations of these compounds range frcm approximately 100 parts per billion (ppb) to

12,000 ppb. In addition to VOC contamination of grouhdwater, the IEPA June 1990
Operable Unit remedial investigation indicated that groundwater is locally contaminated with
arsenic, cadmium chromiﬁm and lead. Table 3-1 in the Quality Assurance Project Plan

summarnzes the hlstorlcal concentration ranges of VOCs and metals in the Southeast

Rockford study area.

L:\1681-SAP.3 v _ 2-1



A‘summary of the extent of known contamination, the objectives of the Phase II Remedial

‘Investigation, existing geologic information, site history and previous investigations is

- provided in Sections 1, 2 and 3 of the Work Plan.

/
i

The study area for Phase H is predominantly an urban and suburban residential axeabthat‘
includes scatteréd industrial, agricultural, retail and commercial operations. Numerous
industrial facilities are located near Harrison Avenue between the Rock River and 20th
Street. Other industrial areas are situated in the vicinity of 24th Street and Laude Drive,
Harrison Avenue and Alpine Road, Sandy Hollow Road and Alpine Road, near the Rock
River ih the western part of the study area, and elsewhere in the study area. Agricultural
areas are present in the southeastern portion of the study area as well as in areas to the east

and south of the study area.

T}ie study area is predorﬁinantly flat-lying and slopes gently westward toward the Rock
River, but locally contains low-relief hilly areas. Maximum topographic relief across the
study area is approximately 120 feet. A small concrete-lined drainage ditch runs across the
central and western portions of the study area and discharges to the Rock River at the

southwestern corner of the study area.

‘The area of concern is located in southeast Rockford in Winnebago County and consists of

épproximately 10 squﬁre miles in Séctions 1, 2, and 3, T43N, RI1E, Sections 4, 5, and 6,
T43N, R2E, Sections 31, 32 and 33, T44N, R2E, and Sections 34, 35 and 36, T44N, RIE.

The study area is bounded by Broadway to the north, Sandy Hollow Road to the south,

Wendy Lane in the eastern portion of Section 4 to the east and the Rock River to the west.
The study area is shown in Figure 2-1. The present study area has been expanded in all
directions from the original site boundaries, which were used to Asc’:ore the site for inclusion
on the NPL. It has a}so been expanded from the study area defined in the Operable Unit to
include potential source areas located along Alpine Road between Harrison Avenue and
Sandy Hollow Road, and has been expanded from the Phase I study area to include the large

area between Harrison Avenue and Broadway.

I:\1681-SAP.3 . ‘ : 2-2
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' 3.0 GENERAL SAMPLING INFORMATION

- 4

3.1 SAMPLE CONTAINERS AND PRESERVATION

Al groundwatéf and soil samples will be collected in laboratory-decontaminated sample |

-bottles and jars provided by the IEPA Bottle Repository. At drilling locations (soil borings

and monitoring wells), concentrations of contaminants are anticipated to be either low or

medium concentrations as designated by the USEPA Contract Laboratory Program. Soil . |

.samples from test pits are anﬁcipated to be at medium or high concentrations. Sampling,

handling and shipping of the samples will be performed in accordance with these anticipated
concentrations. In the event that contaminant 'levels in boﬂﬁgs or wells are d_iscb‘vered to be
greater than medium concentrations; these samples will also be handled in accordance with
high concentration procedures. Sample containers and preservation will conform to the .
October 27, 1989 USEPA Region N Samplé Handling Manual aé found in Appendix A.

The sample containers and their preservation will be as follows:

Groundwater Samples

o Four 40-ml glass VOA vials will be collected at each groundwater monitoring

well location for low-detection limit volatile organics analyéis.

o One 1-liter high-density polyethylene sample bottle will be used to collect
filtered groundwater samples for dissolved metals analysis at each locatibn. "
Nitric acid (HNO,) will be added as a preservative. Proper preservatidn will
be determined with pH<2. The pH of the preserved sample will be _
determined by the sampler with pH paper. Filtering will be performed during

sample collection at the well (i.e., within 15 minutes of sample collection).

“ I\1681-SAP.3 . ' - 3-1
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| "One l-hter polyethylene sample bottle will be used to collect unfiltered

groundwater samples. for cyanide analy51s at each locatlon Samples will be

.pre_served with sodium hydrox1de (NaOH) to raise the pH>12. The pH of.
groundwater samples collected for cyanide will be checked with pH paper by |

the sampler.

| One 1-liter polyethylene sample bottle will be used to collect samples for

analysis of TDS and TSS at certain locations.

Three one-liter amber glass bottles will be used to collect groundwater

analyzed for base/neutral/acid extractable and pesticide/PCB compounds.

g

One 1-liter high-density polyethylene bottle will be used for certain sarnples_

for analysis of minerals (conductiﬂlity, alkalinity, fluoride, chloride, sulfate and

silica).-

One 1-liter polyethylene bottle \\;villl'be used for certdin samples for analysis of
nutrients (ammonia COD, total kjeldahl nitrogen, nitrate, nitrite, TOC ‘total
phosphorus) Samples will be preserved with 2 ml of 1:1 HZSO4 to lower the
pH below 2

At sample collection points where duplicate samples will be collected, double
sample volume for volatile organics, extractables, pesticides, rnetals, cyanide,

minerals and nutrients will be supplied to the designated lab for analysis.

At sample collection points where matrix spike/matrix spike duplicate§
(MS/MSD) samples lwill be collected, double sample volume'for semivolatile,
analysis will be supphed to the designated laboratory No extra sample
volume for dissolved metals, cyanide, minerals or nutrients, TDS or TSS will

be required or supplied to the laboratory for MS/MSD analys;s.

N
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Soil Samples

All Watér s"am‘piéswill be cooled at 4°C in an iced cooler following individual

sample collection . .

In the following discussion, low-concentration samples refer to subsurface soil samples

collected during drilling, and medium-concentration samples refer to test pit soil samples

which are not saturated with product; high-concentration samples are soil samples from test -

pits which are saturated with product.

I:\1681-SAP.3 -

- Low- and medium-concentration soil samples collected for metals and cyanide

analysis will be collected in either one _8-oi.. wide mouth glass bottle or two

4-0z. wide-mouth glass bottles.

Low- and medium-concentration soil samples collected for semivolatiles will

also be collected in either one 8-0z. or two 4-o0z. bottles.

Low- and medium-concentration soil samples collected for volatiles will be

placed in two 120-rﬂl_ wide-mouth glass jars.

High-concentration samples for organics analysis (VOCs and semivaolatiles

combined) will be collected in one 8-0z. wide-mouth jar.

. High-concentration samples for metals and cyanide will be collected in one 8-

oz. wide-mouth glass jar. A .

Soil samples (low-concentration) an:iiyzec_l for. total organic cérboﬁ (TOC) will

be collected in one 4-o0z. wide-mouth jar.

3-3




- @ Soil samplés frdfn test pits to be anélyzed for TCLP parameters will be - -

'col_lected in two 8-0z. wide-mouth glass jlars.'

° No extra sample volume will be collected for MS/MSD analysis.

e Duplicate sa"mples will be collected at double volume for all parameters in

their respective sample containers.

. All soil samples will be cooled to approximately 4°C in an iced cooler

following individual sample collection.

A summary of soil and water sample bottles, their size and construétiori material, and sample
. . /
matrix and holding times is given in Tables 3-1 and 3-2. QC requirements for analytical

samples are discussed in detail in Section 7.

' 3.2 SAMPLE HOLDING TIMES

The sample holding times for soil and water samples are listed on Tables 3-1 and 3-2. To
expedite sample analysis, the samples will be shipped to the laboratory (CLP) via an
overnight carrier (i.e., Federal Express) or delivered (ALS) on the déy of sample collection,

or the day after.

3.3 SAMPLE PACKAGING AND SHIPMENT

Following sampling, the sample bottle exteriors will be‘de(;ontami_nated near the sampling

location, or rinsed with potable or distilled water prior to shipment. The Field Manager will.

help the Field Data Coordinator prepare documentation and package 'sample bottles for

shipment according to the following procedures:

I\1681-SAP.3 ) , | 3-4



Base/neutral/acid
extractables,
pesticides/PCBs

Volatiles

Halogenated Vola-
tiles (for vertical

- profiling during
drilling)

Metals (filtered)

Cyanide (unfiltered)

1\1681-SAP.3

TABLE 3-1

SAMPLE VOLUMES, CONTAINERS, AND PRESERVATION TECHNIQUES
LOW AND MEDIUM CONCENTRATION

Container

Three one-liter amber -

glass bottles with Teflon

lined cap

Four 40-ml volatile
organic analysis (VOA)

. vials

Two 40-ml
VOA vials

One 1-liter high
density polyethylene
bottle

One 1-liter polyethylene
bottle

Preservative

Cool, 4°C

2 drops concen.
HClto pH<2;
cool, 4°C

2 drops concen.
HCI; cool, 4°C

S5-ml 1:1 HNO,
topH<2

5-ml 6N NaOH to pH
pH > 12; cool, 4°C

Maximum Holding Time

5 days until extraction.

Analyze 40 days after
extraction

1 days.

7 days

180 days (28 days

for mercury)

12 days.

Volume of Sample

Fill bottle to n_eck~ )

Fill completely (no
air bubbles

Fill completely (no
air bubbles)

Fill to shoulder of
bottle

- Fill to shoulder of

bottle

Matrix

Water '

- Water .

Water

Water

Water



Analysis

Minerals
Alkalinity
Fluoride
Chloride
Sulfate
Silica

Nutrients
Ammonia
COD
TKN
NO,-NO,

~TOC

Total Phosphorus

TDS and TSS

Semi-volatiles

(extractables and -

pesticides/PCBs)

Volatiles

Metals
" and Cyanide

I:\1681-SAP.3

Container

One one-liter high

density polyethylene

bottle

One one-liter

polyethylene bottle

One 1-liter polyethylene

bottle

One 8-ounce glass wide
mouth bottle with Teflon-

lined cap

Two 120-ml glass wide-
mouth vials with Teflon

lined caps

One 8-ounce glass
wide-mouth bottle

Preservative

Cool, 4°C

2-ml 1:1 H,SO,
to pH<2; cool,
4°C

Cool, 4°C

Iced to 4°C

-Iced to 4°C

Iced to 4°C

Maximum Holding Time

14 days

28 days

7 days

"14 days until extraction

and analyzed within 40
days after extraction

7 days

180 days (28 days for
mercury) and 12 days,
respectively

Volume of Sample

Fill to shoulder
of bottle

Fill to shoulder
of bottle

Fill to shoulder of
bottle )

Fill no more than
3/4 full

Fill completely
(No Head Space)

Fill no more than

- 3/4 full.

Matrix

Water

" Water -

- ‘Water
 Soil

Soil ~

Soil

v A a6



Analysis
TOC

Geotechnical
(grain-size)

Geotechnical
‘(falling-head
permeability)

Volatiles

Volatiles

I:\1681-SAP.3

Container

One 4-ounce glass
bottle

One 8-ounce glass
bottle

One 3-foot long,
2-inch I.D. thin-
walled tube
(Shelby tube)

15-liter stainless

steel Summa canister

Tenax tube

Preservative

Iced to 4°C -

’
5

None

None

None

None

Maximum Holding Time

28 days

None

None

30 days

30 days

Volume of Sample

Fill 3/4 full

Fill 3/4 full

Fill completely as
per ASTM method
D-1587

Not ‘applicable

~ Not applicable

Soil
Soil .

Soil

Air
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TABLE 3-2 )
SAMPLE VOLUME, CONTAINERS, AND PRESERVATION TECHNIQUES

~ HIGH CONCENTRATION.

Maximum Holding

Analysis Container Preservative . , Time Volume of Sampie
Organics ) One 4-oz. wide-mouth glass cool to 4°C ~ Not established » Fill 1/2 to 3/4 full
Inorganics and Cyanide ~ One 4-0z. wide-mouth glass cool to 4°C Not established - Fill 1/2 to 3/4 full
) " jar .

TCLP Organic Parameters - One 1-quart wide-mouth glass  cool to 4°C 14 days to extraction; Fill 1/2 to 3/4 full
. : jar ; ' 28 days total '
TCLP Inorganic Parameters One 1-liter wide-mouth glass  cool to 4°C 180 days to extraction Fill 1/2 to 3/4 full

jar - "(28 days for mercury) ‘

'56 days total for mercury

A

NOTE: ' ' : -

The normal procedures used for preservation and holding of environmental samples for analysis will not apply to the analysis of high -
concentration samples. Due to the expected high levels of constituents believed to be present in the samples, losses due to lack of preservation
after receipt of the samples from the field are not considered a major problem. If the samples are analyzed within the required time as set
forth in the SOW, the samples will not require any preservative prior to preparation, but preservation after preparation and prior to analysis
(as described in the individual methods) will be required. The medium level preservation requirements thereby apply. (See Table 3-1.)

1:\1681-SAP.3




Check for proper sample preservatlon tlghten sample bottle caps securely and

seal with tape mark hquxd levels if bottles are partlally full.

. Maké sure traffic report labels and sample tags are securely attached to the

sample container; place each container in a zip-loc baggie, énsun’ng that labels

can be read.

Samples for medium and high hazard will be pacicagéd one bottle per paint
can, with the excess space filled with vermiculite. The samplé number and
proper DOT hazard classification will be marked on each can. Unknown
samples will be marked "Flammable Solid N.O.S. UN1325". The cans will
then be placed in coolers with the apbropriate DOT labeling.

Place containers in a cooler lined with two inches of vermiculite or equivalent
absorbent material; maintain at 4°C with cold packs or ice sealed in plastic

bags; fill remaining space in cooler with additional packing material.

Place completed chain-of-custody forms and traffic reports in a zip-loc baggie

and tape to inside of cooler lid.

~ Close cooler and seal with strapping tape; if cooler has a drain port, seal it .

with tape; place one custody seal across closure at front of cooler and across

. hinge area at back of cooler, or rear side corner.

el .

Affix airbill with shipper’s-and cosignee’s addresses to top of cooler; place
"This End Up" labels appropnately Restncted article airbills will be used in

shipping medium and hlgh concentratlon samples.

Collected and packaged samples will then be shipped to a designated laboratbry.
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The Field Manager should contact the Samplihg'Coordinator to confirm sample shipment

- dates one week in advance for Routine Analytical Services (RAS) sample collection and two

weeks in advance for Special Analytical Service (SAS) shipments to CLP. The Field
Manager will notify the Sampling Coordinator of é.ny last-minute changes in the sampling

sg:hedule.

Upon shipment of samples to the Laboratory, the Field Data Coordinator will call the

-Sampling Coordinator (before 5:30 p.m. central time on the day of shipment or early the

following morning). The Sampling Coordinator_ must be notified by 2:00 p.m. on Friday for

“shipments to the CLP for Saturday delivery/pick-up. The Sampling Coordinator will be

provided with the following information;

Case and/or SAS numbers (if apphcable),
Name of laboratory(ies),
Date of shipment,

. 4Camer airbill number

Number and matrices of samples shlpped and

A G S o A

Information regarding changes and delays pertammg to. thn activity.

The Sample Identification Record form will be used to record this information. An example
of this form is provided as Figure 3-1. A copy must be sent to the Sampling Coordinator
‘with the other sample documents which mclude copies of the CRL Sample Data Regort SAS

Packmg List, and Chain- of—Custody forms.-

The Central Regional Laboratory Sample Data Report form for samples being sent to' the

CLP must also be sent to the Sampling Coordinator. These forms are not sent to the CLP.
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S0 NAME .

Cose
Numbo}

(]

FIGURE 3-1 - :
SAMPLE IDENTIFICATION RECORD ‘FORM

e ST NUMDER
Tratfic Repory Cho'n of Loy Dote Dote Somple Tag
Mofrix Letn CRL Number SMO Number Custody Code | Sampled | Shipped ANDFM Numbor Numbers
(T OO T O U U 0 0 OO T W O O 0O O U Y O O O O O U O U N UUN O SN U TN U U U N VTN U T T O O W N )Y [
L1 g 003 A 2 8 A A 2 8 0 8 8 2 A R ALk 2420 A A 4 1 4 2 2R A0 0 3 4 212181 A1 8 43 A 8 & A 2 A A A A MR G A 2 DDA
NN AT T TN E R PN TN P U NS TUNY FURTY FEWER S TR T TR I TN T N NN W)
| I W Y 1Laa A8 2 8 2 % 0 0 2 A B R Q A_A.8 18 3 2 2 A2 24821 1 4142 I W £ 4 8 0 0 ) A 2 8 0 2 R 0 0 0 A R B AA R 2R DR MDA »
traraa Attt e et e a s oo aaen o aatfaan et g apaanaaragg
P U W N O AN A A A 1 & 2 & 0 3 B 2 A LIJLLIA L_lejlll A A8 3 A 2 2 800 5 2 8 04 ] QIllllllllljllll_Llll
pta s s st asn b b aafpas ot g nlaansnadafoanpafaasaaioagpajaanpaepegataganaognn
“.L];l_j_ £ 411 A 2 A A s 08 a b a s & s ] s toyoa g2l ag s 0 i A k1 A 4.2 5 A A4 08 AL A A A A & A R R A 8 A AAGSG 2R
10 0021 N EE NN E NN TN | 4.1 4 2 2 4 [ A 2.2} 442 4 31 . 2 8 A & & 2 0 & & 3 £ 2 R 0 0 3 2 82
P

WIEN TILLING OUT SAMPLE IDENUITICANON RECORD FORMS:

1) OHLY ONE CASE NUMBER PER SAMPLE ID RECORD FORM

2) UST TRAFIIC REPORT (SMO) NUUBERS IN NUMERICAL ORDER
(DO NOT LIST ACCORDING TO CRL NUMBERS)




3.4 CHAIN-OF-CUSTODY i’"ROC_EDURES

Chéin-of-cuétody will be maintained throughout the sample preparation procedure as

* described in the Southeast Rockford Quality Assurance Project Plan (QAPP).

All information required on the custody tag, including the signatures of the
sampling team leader and a predesignated location description, will be filled

out in the field.

Prior to relinquishing samples for packaging and shipment, one member of the

sampling team will transfer all data contained on the custody tags to a

chain-of-custody record, which the team leader must sign.

The individual who prepared the chain-of-custody record will relinquish the
samples to the sample handling technician, who will prepare all CLP traffic

reports and affix appropriaté traffic report labels to the sample containers.

The technician will package the samples for shipment making sure that all
traffic reports, chain-of-custody records and custody seals are cross-referenced
and recorded on the Sample Identification Record Form and that all sample ..

documentation paper work is enclosed.

If samples are stored temporarily priér to shipment, they will be kept cool

(4°C) and placed in a secured storage area. Coolers will be sealed and custody

- seals affixed just prior to shipment. ‘ | /

3.5 DOCUMENTATION

This section outlines the documentation required for all field activities, sample collection,

handling and shipment to be conducted during the Phase II Remedial Investigation.

. I:\1681-SAP.3
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~ personnel, but will be stored in the document control center when not in use. Each log book

e e

3.5.1 FIELD LOG BOOKS -
Field log books w111 provide the means of recordlng pertlnent data collected dunng the
performance of RI activities. As such, entnes will be described in as much detail as p0551ble
so that site personnel can reconstruct a pa:hcula: situation without reliance on memory.

Field log books will be bound field survey books Log books will be a531gned to field |

will be identified by the prOJect-specxﬁc_ document number.

The title page of eacn notebook will contain: °

° Person or Organization to whom the book is assigned;
° Book Number; ‘
- e Project Name; '

. ® Start Date; and
o End Date.

e e s =

Entries into thellog' book will contain a varietfy of information. At the beginning of each
entry, the date, start time, weather, name of all team members present, level of personal
protection being used, and the signature of the person making the entry will be recorded.
The names of visitors to the site, field sampli‘ng or investigation team personnel and the

purpose of their visit will be recorded in thé field log book. At the end of each day’s

‘activity, the log will be closed with the time and signature of the person making the last

entry (log-¢losed line). The log-closed lines and the following log-open lines will be placed
so that no unauthorized entries can be made between entries. A typical format is presented

in Figure 3-2.

. Measurements made and sainples collected will be recorded. All entries will be made in ink

and no erasures will be made. If an incorrect entry is made, the information will be crossed
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Fxgure 32

® TYPICAL FIELD NOTEBOOK ENTRY FORMAT °
LOG-OPEN TIME: _ \ . DATE:
SIGNATURE: | -

- WEATHER:

'FIELD PERSONNEL:

" LEVEL OF PERSONAL PROTECTION: _ :

EQUIPMENT (NAME/CONTROL NO.):

:Calibration Date:

Station No./Location Description:

' Film Roll Number: ' ‘ Photograph Numbers: .

Station No. ‘ (Parameter (Units)

Sampling Equipment:

Samplé . . Chest

No. Time Description. Depth Number Volume No.

Comments

I:\1681-SAP.3




" out with a smgle strike mark. Wherever a sample is collected ora measurement is made a

detailed descnpuon of the location of the station, which may include compass and distance
measurements, shall be recorded. The number of the photographs taken of the station with a
brief description including and the direction faced will be noted. All equipment used to
make measurements yvill be identified, along with the date of calibration.

The equipment used to collect samples will be noted, along with the time of sampling,
sample description, depth at which the sample was collected, volume and number of |
containers. Sample location identi‘ﬁers will be assigned‘_ prior 'to sample collection.

Duplicates, which will receive a separate CRL sample number, will be noted under sample

“description.

3.5.2 SAMPLE IDENTIFICATION SYSTEM
U.S. EPA CRL SAMPLE NUMBER

Each sample being sent to the CLP for analysis must have a U.S. EPA CRL sample number,

regardless of the laboratory to which it is going This number will be recorded on the

~ chain-of-custody form and the sample field book. The CRL sample number will consist of

_nine alpha-numeric characters as follows:

93RS01xyy

The first six characters (93RSOI) will generally remain constant for RI samplmg, and 51gmfy

* the following:

93 Fiscal year 1993
R Indicates samples sent by CDM
S Designates project manager

01 Designates survey number

:\1681-SAP.3 , 3-15




:‘Tﬁe last thfee c'haré"cfcré‘w'illfilary'duriﬂg thé sampiin’g"rsun'/ey. The character "x" is a single

. digit alpha“ code designatixig the type of sample:

S  Sample
D Duplicate sample
R Blank sainple

- The character "yy" is a 2-digit (01 through 99) number designating the sample number.

After 99 samples have been collected for the survey, the survey number will be changed
(characters 5 and 6). For S-type samples, "yy" is used to cohsecutively number samples
taken during this survey. For duplicate (D;typ'e:) samples, "yy" is the same as the sample
number of which it is a duplicate. For blan_k (R-type) samples, "yy" is the consecutive - '

number of blank samples taken duriﬁg this survey.

EXAMPLE U.S. EPA CRL SAMPLE NUMBERS

e 93RS01SO1, 93RS01S02, 93RSO1S03
Samples No. 01, 02, and 03 of Dewar’s Survey No. 1.

° 93RS01D02 o .
Duplicate sample of Sample No. S02.

e  93RSO1RO1, 93RS01R02
Blank samples No. 01 and 02.

The CRL sample number(s) will be recorded in the field log book ‘and on all other
paperwork and labels and will be cross-referenced to chain-of-custody and shipping
documents. A deScn'ptioh of the sample location will be entered into the field log book,

including compass directions and distances from reference points, if apﬁlicable.
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SAMPLE LOCATION IDENTIFICATION

Each soil, soil gas, groundwater and vertical profiling groundwater sample will also be
assigned a sample location ID in addition to the U.S. EPA CRL number. The first two
letters of the sample locatibn ID denotes the sample matrix. The number pbrﬁon of the
location ID wiil correspond to the nionitoring' well designations shown on Figure 4-13.

Sample matrices will be recorded using the_fdllowing code:

( . SAMPLE MATRIX : CODE

Groundwater . . , GwW
Groundwater (vertical profiling

during drilling) ' VP
Soil (borehole) : ' SB
Air Al
Soil (Test Pit) : TP
Other ' ' , OT

The designations for groundwater samples collected from the 91 wells installed during Phases

I and II of this investigation will consist of six alphanumeric characters, as follows:
GW 101A

"GW" describes the groundwater sample colleéted_from a monitoring well, industrial well or

residential well. The numbers 101 through 144 will be the numérical desigh'ation for the

~ wells installed during this investigation (as s;hown on Figure 4-13). The first letter suffix _

will describe the relative well depth at the well nest. "A" will be the shallowest well in the

nest location. Letters "B," "C" etc., will generally reflect successively deeper wells in the

respective nest.

v I\1681-SAP.3 3-17
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* For ground‘ﬁvater vsamples'collected during drilling for vertical profiling purposes, the sample

location ID will consist of six alphanumeric characters, as follows: A

Y

VP113C

This water sample would have been collected from the third (C) vertical profile sémpling

depth from monitoring well nest 113.

For general purposes other than for sampling, the monitoring wells installed during this
investigation will be referred to in a manner similar to that shown ébpva, but with the "GW"
becoming "MW". Thus, the groundwater .sample listed above would be one collected from
well MW-101A. This type of monitoring well desigﬁation is unique to the study area. A
similar numbering system-: will be used for the groundwater samples collected ffom 'the
existing wells. - The 21 ISWS wells (MWxx) and the 19 industrial wells (IWxx) are also
shown on Figure 4-13. The 25 residential wells to be sampled afe listed in Table 5-4.

Subsurface soil sampies collected during the RI will have up to seven alphanumeric
characters. The ﬁrstl two letters will be the sample code. The next oné to three numbers
will correspond to the soil boring or monitoring well location. Soil borings Will have a one-
or two-digit designation, while monitoring wells will have the three-digit designétion
described above. The letlte'r suffix will documeqt what depth the sample was collected from,

with the letter "A" will representing a surface or near-surface sample, "B" a sample from the

~ second depth interval, "C" the third sample; etc. An example is as follows:

" SB 112C
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This soil sample would have been collected from the third sarhpling depth interval ("C")
from a soil boring ("SB") for well nest MW112. An example of a soil sample collected from

a soil boring where no well is to be installed is as follows:
SB16D

This identifier denotes a soil sample that would have been collected from soil boring SB16 at
the fourth sampling interval (for most soil borings, the 13.5 to 15-foot sample). In gener_al,
subsurface soil samples will be collected at depth intervals.of five feet for source .

investigation wells and borings; and 10 feet for groundwater investigation wells.

Indoor and ambient air samples will be numbered sequentially beginning with AIO1. For all
sample matrices a final one-letter suffix in parentheses will be added for duplicate or field
blank samples. For instance, SG6-01B(D) would represent a duplicate collected for soil gas -
's'ample SG6-01B; the suffix "(R)" would represent a field blank for a soil gas or groundwater

sample."

Sample designations will be recorded in the sample field book, on the chain-of-custody
forms, the traffic reports, the sample identification record form, and on the sample tags
" affixed to the sample jars. '

' AN

3.6. SAMPLE DOCUMENTATION FORMS

Sample documentation forms required by the U.S. EPA are numbered and will be accounted
for. In the event that a 'documeﬁt is voided, it wili not be destroyed; instead, voided sample
documents will be saved and returned to the Sample Coordinator. Copies of the

mult'iple-f:opy forms will accofnpany samples to the laboratory. The other copies will bé sent

to the Sampling Coordinator immediately following sampling shipment.
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Chain-of-Custody Form

- 1) One form per shipping container (cooler) will be used.

2) Carrier service will not need to sign form if custody seals remain intact.
3) Wili be used for all samples.
Chain-of-Custody Seals

1) Two seals per shipping container will be used to secure the lid and provide evidence

that samples have not been tampered with.

)

2) Seals will be covered with clear tape.

3) Seal numbérs‘ will be recorded on Chain-of-Custody Form.

‘4) Seals will be used for all sample shipping cont_ainefs. o

Special Analytical Service Packing List
1) Up to twenty samp1e§ can be listed per form.
2) Used‘only for samples sent to CLP for SAS analysis.

3) Samples will be numbered using the SAS number assigned by CLP followed by a

" hyphen and progressive numerical designations, starting with 1 (e.g. I2000E-1,
2000E-2, 2000E-3, etc.)
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4). If sampling extends 'ovei‘ several days and more than one Packing Lis; is used, care

will be taken not to repeat sample numbers.

'5) Sampler will include bottom 2 copies of form with sample shipment; top copy will be

returned to SMO and second copy is sampler’s file copy.
Sample Tags
1) Each sample container will have a 'S'ample Tag a/fﬁxed to it with string or wire.

2) Traffic Report number and Case Number will be recorded in "Remarks" section of

tag
3) Sample ”l;ag Numbers will be fecorded on Chain-of-Custody Forms.
CRL Samplg Data Report
1) Wilj be completed for all CLP samples.

2) For samples sent to CLP Laboratories, these forms will be sent to the Sampling
Coordinator to be forwarded to the RSCC. |

3) The forms will be necessary for the U.S. EPA to track the samples and ensure data

validation.

F) Sample Tdentiﬁcation Record Form -

1) Will provide a means of recording crucial sample shipping and tracking information.
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o j) This form will be maintained for each sample shipment and forwarded' to Sampling

. . , Coordinator upon sample shipment.

All paperwork accdmpanying the samples being shipped to the CRL or CLP laboratories will
be sealed in a plastic bag that is taped to the inside of the cooler lid. Copies of the
chain;of-custody forms, and other paperWork (if possible) will be retained for the field ﬁ»les'.

The samplé handling technician will maintain lists cross-referencing site sample numbers,
custody tag number, SAS numbers, analyses to be performed, custody séal number, shippers’
airbill numbers, and consigned laboratories in a bound log book using black ink and on the
Samplé Identification Record Forms. For more details on sampling paperwork, i'éfer to

Appendix A. p
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© 4.0 SAMPLING LOCATIONS AND RATIONALE

4.1 SQURCE INVESTIGATION

As part of the vPhase II source investigation, a soil gas suryéy is being conducted during
January and February .1993, before the Phase II field work covered by this QAPP. The
purpose of this soil gas survey is to delineate areas of soil contamination and to aid in -
identifying source areas that may have contributed to the groundWater contamination that
exists in Sbu_theast Rockford. Approximatély 212 locations in twelve specific areas (see
Figure 4-1) across the study area are being tested for soil gas constituents. The areas to be
surveyed for soil gas constituents have been identified as potential source areas based on the
results of groundwater sampling conducted during the Operable Unit phase and during Phase
I of this study; the results of soil gas work conducted in Phase I; and other information

including aerial photographs, site visits, previous IEPA or USEPA studies, and information

* regarding industrial activities in the study area. Additional details regarding the Phase II soil

gas survey are given in "Phase II RI Work Plan and Sampling Plan for Soil Gas Survéy"
(October 1992).

4.1.1 SOIL BORINGS

Soil borings will be drilled during Phase II in order to provide soil samples to vefify elevated
soil gas contaminant concentrations defined during the Phase I and Phase II soil gas surveys.
Ultimately, soil samples collected from soil borings will allow determination of: 1) whether
the respective soil gas areas are actually likely contamihant source areas; and 2) the relative
conmbuuons of likely contaminant source areas to the groundwater contamination plumes

observed in Southeast Rockford

The locations of soil borings will depend on the results of the soil gas survey. Itis

anti‘cipated that, within a given survey area, the soil gas survey will define one or more
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- discrete areas with elevated soil gas concentrations of the target compounds. Borings will be -
“placed as close as possible to the center of each such area of elevated concentrations. If an |

" area is large (more than 50 feet across), more borings may be located. In general, so't}

borings will be placed at maximum centers of 50 to 100 feet in the areas defined by elevated
soil gas concentrations Approximate soil boring locations (based on prehmmary soil gas

survey results) are shown on Figures 4-2 through 4-11.

At each soil boring, drilling and sampling will continue until the water table is reached.
Subsurface soil samples will be collected at depth intervals of 5 feet to the water table.
Samples will be screened for VOC concentrations by the head-space method using an HNu A

photoionization detector or an OVM flame ionization detector, as discussed in subsection 5.5.

- Two samples from each soil boring will be selected for laboratory analysis of Target

Compound List (TCL) organics and Target Analyte List (TAL) inorganics: the sample with
highest. VOC concentrations as measured by head-space, and the first sample below the
contaminated oone that shows undetectable VOCs by head-space. The rationale for the |
selection of these samples is that they will ptovide general upper and lower bounds for vVOC
concentrations in each soil boring. The other subsurface samples from each boring
(containing 1ntermed1ate head- -space values) can then be assumed to contain VOC soil

concentrations between the upper and lower bounds indicated by the laboratory analysis. |

4.1.2 AREA 7 TEST PITS

The geophysical surveys (terrain conductivity and ground-penetrating radar) in Area 7
delineated areas of disturbed soil and buried debris in unconsolidated sediments. The buried
material is locatted near the ground surface and extends to an unknown depth. Terrain
conductivity data indicate that the buried material likely includes metallic debris. Soil gas
data from Area 7 indicates that VOCs (TCA, TCE, and PCE) are present at concentratlons
from less than 1 pg/l to greater than 5,000 yg/l |
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" To investigate the nature and extent of buried material in Area 7, Phés_e II field activities will

include excavation and’sar'nplir'ng of two test pits, drilling and sampling of. four soil borings
near the test pits, and air sampling at the perimeter of the test pits. '

SOIL BORINGS

Soil borings will be drilled adjacent to each test pit in areas that geophysical data indicate no
buried material.. A total of ‘four soil borings will bé drilled to a depth of 15 feet using ‘

hollow-stem augers and one split-spoon sample will be collected for every two feet of auger

‘advancement (i.e. continuous sampling), beginning at the ground surface. Level B protection

will be required for all drilling and sampling personnel. Drilling personnel will monitor the
breathing space and field-screen the split-spoon samples for VOCs, H,S, and hydrogen |

cyanide. On-site CDM personnel will select any soil samples for laboratory analysis; such

~ samples will be analyzed for TCL Organics and TAL Inorganics.

The primary purpose of drilling the soil borings is to check for the presence of hydrogefl
cyanide in the subsurface. If hydrogen cyanide is found, drilling activities will be terminated
and a test pit will not be excavated in this part of Area 7. Boreholes will be backfilled with
drill cuttings; for any borings where drill cuttings do not fill the entire boring, bentonite‘
chips will be used to complete the baékﬁlling process. The top layer of soil shall be set

aside and used to cover the backfilled borehole.

\ . '. ' -

, TEST PITS

Two test pits will be excavated at locations known to contain buried material. The two

proposed test pit locations are shown on Figure 4-12. The location centered at 375N, 75E

- on the grid was selected because soil gas samples showed high VOC concentrations (greater

than 1,000 ug/L) at nearby survey points. The second location, at 150N, 375E, was selected
because it is in an area of low VOC concentrations (less than 40 pg/L in) in soil gas. The

pits will be approximately 10 feet wide, 10 feet long, and 15 feet deep. Level B protection

I:\1681-SAP.3 4-14
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" will be necessary for personnel excavating and samphng the test p1ts So11 samples w111 be’
- collected using a backhoe bucket.. Personnel shall not enter the pits at any time. To
minimize the chance of puncturing buried debris, the backhoe bucket shall be toothless. In
addition, the backhce cab shall be prote'cted with an impact-resistant windshield and/or
windows. Air monitoring (VOCs, H,S, and hydrogen cyanide) will be conducted during
e;ccavation. Tl1e pits shall be dug in a timely fashion such that an open pit is not left
“standing overnight‘. Test pits will be backfilled with the excavated soils. The top layer of

~soil shall be set aside and used to cover the backfilled excavation.

. " In order to characterize the abundance of contaminants in thé test pits, soil samples will be
collected from the test pits. Approximately four soil samples will be submitted for analysis
from each test pit; samples will be selected for analysis based on visual and/or VOC =~
screening using an HNu or OVM. The method of .sample collection is specified in .
subsection 5.5. . The four soil samples from each test pit will be analyzed for TCL Organics
and TAL Inorganics, and two samples from each test pit will be analyzed for TCLP Organic ,
and Inorganic parameters. Any medium- and high-concentration samples will require special

containers, packaging and analysis, as discussed in subsections 3.1 and 3.3.
AIR SAMPLING

Air sampling using SKC portable sampling pumps (or equivalent) vlvith Tenax tubes will be
conducted at each pit. The.SKC sampling pumps will be mounted on tripods and positioned
along every side of the p1ts and at various distances downwind from the pits. Sampling .
pumps will be calibrated prior to sampling. Approximately 10 air samples will be collected
at each pit (7 downwind and 3 upwind); duplxcate_ samples will be collected at a frequency of

one for every 10 samples.

I:\1681-SAP.3 . 4-16




42 GROUNDWATER SAMPLE LOCATIONS

e

Groundwater samples collected during the Oper'able Unit and Phase I investigations have
allowed: 1) lateral de,,ﬂnition of the contaminant plume south of Harrison Avenue and west of
24th Street; 2) general lateral and vqrtical definition of the contaminant plume south of
Harrison Averioe and east of 24th Street; 3) chemical characterization of the contaminant
plume south of Harrison Avenue, particularly west of 24th Street; and 4) identiﬁoation of
potential contaminant sources near and south of Harrison Avenue. In order to fully evalu'ate
the source, extent, migration and ultimate fate of groundwater contaminants in the study

area, the following are the primary objectives for the Phase II hydrogeologic investigétion of
the Southeast Rockford site: 1) better define the lateral and vertical extent of groundwater |
contaminartion in the area south of Harrison Avenue and east of 24th Street; 2) define the
vertical extent of groundwater contamination south of Harrison Avenue and west of 24th

Street; 3) in the recently-added portion of the study area north of Harrison Avenue, identify

potential contaminant migration pathways from identified source areas to the site; 4) evaluate

| potential contaminant source areas; 5) better define the geology and hydrogeology of the

Study area; and 6) provide data to support groundwater modeling, support a risk assessment, ' ‘

ra

and support evaluation of remedial alternatives.

For convenience, proposed Phase II monitoring wells are divided into two categories based
on whether they are proposed for the purpose of identifying likely contaminant sources
(source investigation) or for the more general purpose of providing data on contamination,
geology, and hydrogeology (groundwater invéstigation). Phase II monitoring wells not

connected to the investigation of specific source areas are considered part of the groundwater

. investigation. All proposed monitoring wells will be placed in the unconsolidated-deposits,

the Galena-Platteville Group, or the St. Peter Sandstone. In the eastern ‘portion of the study
area (east of 20th Street), the unconsolidated deposits and the Galena-Platteville Group are
the two aquifers found nearest the ground surface; in much of the area west of 20th Street.

the Galena-Platteville is eroded away and is replaced by the St. Peter Sandstone as the

shallowest bedrock aquifer.

1:\1681-SAP.3 : ‘ 4-17
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4.2.1 SOURCE INVESTIGATION WELLS

Table 4-1 presents the rationale behind the location of the propbsed source investigation wells
to be installed in Phase II; Figures 4-2 through 4-11 show the locatiqns of these monitoring
wells. In general, source investigation wells are designed to evaluaté the contribution of a
specific source‘to the groundwater contaminant plume. Such an evaluation genérally involves
the installation of monitbring wells upgradient and downgradient of a potential source. Up-
and downgradient directions are based on groundwater elevations in existing Illinois State
Water Survey monitoring wells. The ground location of source investigation wells will be a’
short distance upgradient (at least 1.00 feet upgrédient, to avoid any upgradient dispersion of
contaminants from the source) and a short distance downgradient of the potential source |
areas. Squfce investigation wells may b’g placed at greater.depths at well nests MW131 and
132, in order to determine the origin of contamination at the same elevation at nearby

MWI101. . ' ‘

In general, most sources of VOC contamination result from surficial disposal of spent
solvents. These .liquids tend to remain in the unsaturated zone for extended periods, owing to
efficient adsorption onto soil particles and slow dissipation by processes including '
volatilization, degradation, and dissolution into.water inﬁlt'rating the soil. Consequeritly,
source’ investigation wells are genefally placed in the uppermost portion of the saturated
zone, nearest to the unsaturated zone (the ‘most-likely‘ depth where source contaminants
reside); this will guide the depth of most source investigation wells to be installed in Phase
IL. - )

In some cases, however, a large quantity of solvent may have been disposed of, such that the
solvent may have migrated downward into the saturated zone. Upon reaching the saturated
zone, chlorinated solvents of the type found in the study area plume will not travel with the

groundwater, owing to their low solubility in water. Though small quantities will dissolve

into the groundwater, the bulk of the solvent will tend to continue to migrate downward as

1:\1681-SAP.3 . 4-18 ‘



- TABLE 4-1 -
RATIONALE FOR PHASE 11 MONITORING WELLS
AT SOUTHEAST ROCKFORD - SOURCE INVESTIGATION
Number and
Depth ’
"Well Number Location of Wells Rationale
MW119 Fourth Street, south of Sawyer One well Located upgradient of groundwater and soil gas "hits"
Road (approx. 65 ft.) of PCE (and potential source area 1). This well will
help define the PCE source location as well as the .
extent of groundwater contamination in the area.
MW120 Foley Street, between Kennon One well Located downgradient of potential source area 1 and -
and Barry Roads (approx. 65 ft.) the associated groundwater hit of PCE (545 ppb of
PCE). This well will help define the downgradient
extent of this PCE groundwater contamination. This
location is also upgradient of a TCE and cis-1,2-DCE
hit in groundwater; the well will help determine the
extent and origin of this TCE/cis-1,2-DCE
contamination, and its possible relationship to the PCE
contamination. - .
MWI121] Olsen Street and Harrison One well Located between a landfill and two residential wells
Avenue (approx. 65 ft.) with high concentrations of chlorinated organics (up to
| 1,517 ppb total VOCs). This well will help determine
the relative contributions of the landfill and other
potential sources in area 2 to this portion of the plume;
“also will assist in determining local groundwater
gradients and flow directions.
1681-02.4-SAP Page 1| of 8
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TABLE 4-1

~~ RATIONALE FOR PHASE 11 MONITORING WELLS
AT SOUTHEAST ROCKFORD - SOURCE INVESTIGATION -

Number and

Depth )
Well Number Location . of Wells Rationale
Mwi22 Kling Street and Harrison One well Located roughly upgradient of a potential source in
Avenue (approx. 65 ft.) area 2. This well will help determine the source of the
contamination farther downgradient; also will assist in
determining gradients and flow directions.
MWI123 South of Harrison and east of One well Located downgradient of areas 3 and 9, and upgradient
‘ Sixth Street (approx. 65 ft.) of ISWS well MW46, which has high contaminant
: concentrations of TCE (132 ppb) and PCE (109 ppb).
g This well will help determine the source of the -

A contaminants in MW46, the downgradient extent of
any contaminants emanating from areas 3 or 9, and
also help in determining groundwater gradients and
flow directions.

MW 124 East of intersection of Sixth One well Located downgradient of a highly contaminated well
Street and Park Court (approx. 85 ft.) (over 500 ppb of both TCA and 1,1-DCA) at 2647-8th
. Street. This well will help define the downgradlent
fate of the noted contaminants.
Eighth Street and Harrison One well Located downgradient of several potential industrial

MW 125

Avenue

(approx. 42 ft.)

source areas (areas 9, 10, and 11). This well will
define the contribution of these potential sources to
downgradient contamination.

1681-02.4-5AP
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" TABLE 4-1

RATIONALE FOR PHASE II MONITORING WELLS
. AT SOUTHEAST ROCKFORD - SOURCE INVESTIGATION

Number and
Depth : o
Well Number - Location of Wells _ Rationale
MWI26 . Eighth Street between Harrison | Two wells Located upgradient of the contaminated well at 2647-
' : and Alton ‘| (approx. 55 and 8th Street. These wells will determine whether the
85 ft.) noted contamination derives from the facility at 2647-
‘ 8th Street or an upgradient source. '
MW127 East of Ninth Street and north . | One well Located downgradient of two potential industrial
of Harrison Avenue : (approx. 42 ft.) sources (in potential source area 10), upgradient from
others (in potential source area 9), and near an
elevated groundwater "hit" (MW20, which has 378
ppb of 1,1-DCE). This well will help define the
relative contributions of the various potential sources.
MWwWI128 Eleventh Street north of One well Located in potential source area 11 approximately 200
Harrison Avenue . (approx. 45 ft.) feet downgradient of a bunker and an associated ‘
' ' monitoring well containing elevated (1,150 ppb) TCA
and other compounds, and roughly upgradient of an
elevated groundwater "hit" in the main part of the
plume (at MW20). This well will show whether the
noted contamination has migrated downgradient from
the bunker area, and whether it contributes to the
contamination in the main portion of the plume.

168102.4-SAP : ' Page 3 of 8 .



TABLE 4-1
RATIONALE FOR PHASE II MONITORING WELLS
AT SOUTHEAST ROCKFORD - SOURCE INVESTIGATION
Number and
, : Depth :
Well Number Location of Wells Rationale
MW129 North of Harrison at Cannon One well Located upgradient of the potential source noted under
‘ Street (approx. 50 ft.) MW 128 and near (and side-gradient to) a well that
showed elevated (991 ppb) TCA in the Operable Unit
phase. This well will serve as an upgradient well to
eevaluate the potential source noted above, will help
. define the extent of contamination near the Operable
‘ Unit well noted above, and will also determine the
| possibility of a northern source for contamination at
the Operable Unit well. The well is also downgradient
of a portion of area 14, and will determine the
downgradient migration of contaminants from that
= - portion of area 14.
MW130 East of Sewell, one block south | One well Located 250 feet downgradient of a Phase I gas hit of
' of Harrison (approx. 42 ft.) TCA (3400 ug/l at potential source area 4). This well
' will test the impact of this potential source on
groundwater, and determine any connection to a
downgradient hit of TCA (991 ppb, sampled in
Operable Unit phase). - ’
3
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TABLE 4-1

RATIONALE FOR PHASE II MONITORING WELLS
AT SOUTHEAST ROCKFORD - SOURCE INVESTIGATION

Number and”

(Contingent on soil gas
and soil sampling
results)

one block south of Laude Drive

(approx. 50 and
130 ft.)

Depth
Well Number Location of Wells Rationale
- MWI31 One block east of 24th Street, Two wells Located approximately 400 feet downgradient of the

central portion of potential source area 5. This central
part showed some trenching in 1958 and was at least
partly devoid of vegetation between 1958 and 1970.
Area 5 is also suspect because of the especially high
contaminant concentrations in the deep well MW101B
(12 ppm of TCA), highest of any well sampled thus
far. These wells will be located approximately 700

feet upgradient of MW 101, and will allow

determination of the contnbutlon of area 5 to the
contaminant plume.

MWwW132

(Contingent on soil gas
and soil sampling
results)

One block east of 24th Street,
about two blocks south of Laude

Drive

Two wells
(approx. 60 and
130 ft.)

Located approximately 400 feet downgradient of the
southern part of potential source area 5. This southern
portion showed evidence of extensive trenching in

- 1958, and the area was at least partly devoid of

vegetation between 1958 and 1988. MW132 will also
be located roughly upgradient of high contaminant
concentrations found in wells surrounding 24th and
Reed (sampled during the Operable Unit). The

‘MW 140 wells will therefore allow determination of the

contribution of the southern part of area 5 to the
contaminant plume.

1681-02.4-SAP
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TABLE 4-1

"RATIONALE FOR PHASE 11 MONITORING WELLS
AT SOUTHEAST ROCKFORD - SOURCE INVESTIGATION

Well Number

Location

Number and
" Depth
of Wells

Rationale

MW133 Approximately 500 to 1,000 feet | Three wells Located upgradient of potential source area 5.
east of potential source area 5 (approx. 40, 80 Combined with MW 131 and 132, these wells will
and 110 ft.) allow determination of whether the main plume’s
- contamination originates solely from the area
upgradient of MW 106, or if additional contammatlon
is contributed by area 5.
MWw134" Between MW 105 and MW 106 Two wells - | Located roughly midway between MW 105 and
: : (approx. 30 and MW 106, downgradient of the northern part of
75 ft.) potential source area 7. These wells will allow
characterization of the northern portion of the
contaminant plume in this area.
MWi135 Approximately 500 feet south of One well Located side-gradient to MW 106 and south of the
' MW 106 (approx. 60 ft.) southernmost suspected source areas in area 7. This
well is designed to better define the southern edge of
the contaminant plume in this area.
MW136 At west end of O’Connell, or Three wells Located upgradient of any potential sources in area 7.

north of O’Connell and 1 block
west of Alpine Road

(approx. 30, 70

and 105 ft.)

These wells will determine whether contaminants exist
upgradient of area 7, thereby defining area 7’s
contribution to the contaminant plume.

1681-02.4-SAP
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TABLE 4-1
RATIONALE FOR PHASE II MONITORING WELLS
AT SOUTHEAST ROCKFORD - SOURCE INVESTIGATION .
Number and
' - Depth

"Well Number - Location A of Wells - Rationale
MwWI137 | South of 23rd Avenue, one One well Located immediately downgradient of an alleged .
(Contingent on soil gas | block west of 15th Street (approx. 42 ft.) disposal area at Borg-Warner (potential source area

and soil sampling : , 14). This well will serve to detect any impact of this

results) disposal area on the groundwater.

MWI138 South of MW 137 One well ' Located immediately downgradient of a pit (possibly
(Contingent on soil gas : (approx. 42 ft.) unlined) used for disposal of metal chips and that has -
and soil sampling -shown ppm-level soil concentrations of several ’

results) : chlorinated organic compounds. This well will allow
' detection of any impact of this pit on downgradlent
groundwater.
MW139 South of 23rd Avenue near 15th | One well ' Located downgradient of northern portion of
(Contingent on soil gas | Street (approx. 42 ft.) undeveloped land that may have been used for dlsposal
and soil sampling : : of hazardous materials, the well will define any impact-
results) : on downgradient groundwater. Wells serving as
' upgradient control for this area will be the existing
wells located on Suntec property just east of Borg-
Warner.
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TABLE 4-1

RATIONALE FOR PHASE 11 MONITORING WELLS

AT SOUTHEAST ROCKFORD - SOURCE INVESTIGATION

Number and

(Contingent on soil gas
and soil sampling
results)

South of MW139

(approx. 42 ft.)

‘ Depth
Well Number Location of Wells Rationale
MW 140 One well Same as MW 139, but will test central portion of the

- potential disposal area.

MW141
(Contingent on soil gas
and soil sampling
results)

South of MW 140

One well
(approx. 42 ft.)

Same as MW 139, but will test southern portion of the
potential disposal area.

1681-02.4-SAP
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- immiscible liquid phases under the influence of gravity (owirig the high density of chlorinated
" solvents); hence they are commonly referred to as DNAPLs, or dense non-aqueous phase
liquids. If enough solvents,are disposed of, they will continue to migrate downward until
~ they reach a low-permeabilitj layer. Under such conditions, significant volumes of .
contaminants could migrate far below the ground surface. At such locations they will
~ dissipate slowly; dissolving slowly into adjacen't groundwater, they will act as ongoing |
sources of contamination to groundwater. Such a scenario (DNAPLs present at depth below
the ground surface) may possibly account for the elevated contaminant concentrations present |
at depth in monitoring well nest MW101. In order to evaluate the possibility of DNAPLs |
| present at considerable depth below ground _surface, groundwater samples may be collected
during drilling of certain groundwater investigationvwells,’ such as MW131 and 132. Located
just downgradient of soil gas survey area 5 , the collection of groundwater samples during
drilling of these wells will be contingent on field indications. Such indications include the -
results of the soil gas survey in area 5, as well as any evidence of contamination in the

subsurface soil samples collected at the location.

Groundwater samples will also be collected during drilling at source investigation wells
MWl 19 through MW124. The rationale behind collecting these samples is that the depths to
elevated contaminant concentrations are unknown near these wells in the western portion of 3
the study area. Groundwater is known to be contaminated in this area, but the wells

~ containing these contaminanrs are screened at unknown depths. Collecting groundwater
samples during drilling will accomplish the objective of evaluating potential souree areas, as
well as determining the proper depth for screening the new monitoring well for plume
characterization purposes. Spemﬁc details on the depths and number of groundwater samples

to be collected during drilling are given in subsection 5.3 and Table 5 2.

4.2.2 GROUNDWATER INVESTIGATION WELLS

: 5
Table 4-2 presents the rationale behind the location of proposed groundwater investigation

wells to be installed in Phase II; Figure 4-13 shows the locations of these monitoring wells.

I:\1681-SAP.3 ' 4-27
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- TABLE 4-2

RATIONALE FOR PHASE I MONITORING WELLS
LOCATIONS - GROUNDWATER INVESTIGATION

Number and

. S Depth
Well Number Location of Wells Rationale
MWI101C Existing well nest MW 101 One well at Install intermediate-depth well (existing wells are at -
‘ : approx. 172 ft. 88, 151 and 202 feet) to characterize bedrock
contaminant plume at’a location exhibiting the highest
TCA concentrations (12,000 ppb in MW101B)
observed in Phase I groundwater samples.
MWI109D Existing well nest MW 109 One well at Install a well in known interval of high permeability at -
: approx. 45 ft. top of bedrock. This well will help to assess the effect
of such a zone on the migration of contaminants.
MW112 North of potential source area Three wells at Located between the two large areas of groundwater
' 7, just south of creek, and 900 approx. 57, 135, | contamination defined in Phase I, the four upper wells
feet ESE of MW105 and 350 ft. will allow determination of whether the two -

: » ‘ contaminated areas are connected. The deep well of
this nest will be installed in the St. Peter Sandstone, in
order to provide a measure of hydraulic head in this -
aquifer in the eastern part of the study area.

MW113 Near ISWS well MW28 Two wells at Evaluate vertical extent of contaminant plume below
approx. 150 and | screened depth of ISWS wells MW28 and MW 18.
230 ft. Lower boundary of the contaminant plume is unknown .
) in this area.
ms\lm.:—s,xp' Page 1 of 3
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TABLE 4-2

RATIONALE FOR PHASE 11 MONITORING WELLS
LOCATIONS - GROUNDWATER INVESTIGATION

Number and
: _ Depth _ .
Well Number - Location of Wells Rationale -
MWI114 | Existing ISWS wells MW16 and | Two wells at Evaluate vertical extent of contaminant plume below
MWw3l approx. 150 and | screened depth of MW16 and MW31. Lower
230 ft. boundary of contaminant plume is unknown in the
' western part of this plume. -
MW115 | On 25th Street north of Two wells at Determine whether contamination exists in unknown
Harrison Avenue approx. 70 and (potentially background) area upgradient of known
115 ft.- contamination. Provide geologic and hydrogeologic
data for groundwater modelling. Serve as potential
background location.
MW116 23rd Avenue and 4th Street - | Two wells at Determine contaminant concentration near northwest
' ' o ' approx. 80 and extent of known contaminated area. Provide geologic -
170 ft. and hydrogeologic data for groundwater modelling.
MWI117 Near Rock River at Chapman = | Three wells at Determine vertical extent of contamination near
' and Brooke Roads approx. 40, 90, downgradient extent of contaminant plume. Determine
and 160 ft. - potential contaminant inputs to the Rock River.
Evaluate vertical hydraulic gradients.

1681-02.2-SAP S ' Page 2 of 3
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TABLE 4-2

RATIONALE FOR PHASE 11 MONITORING WELLS
LOCATIONS - GROUNDWATER INVESTIGATION

Number and

oo Depth
Well Number Location of Wells Rationale
MW118 Existing ISWS wells MW9 and | One well at Provide contaminant monitoring point at depth not
29, and municipal well UW35 approx. 110 ft. currently monitored. At this location, pumping of
: ’ UW35 before its shutoff drew in contamination; the
resumption of pumping at UW35 may draw in
contaminants again.
168102.2-AP Page 3 of 3
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" Phase II‘groundwater’invéstigation wells are MW112 through MW118, with additional wells
“installed at Phase I well nests MW101, and 109. Two additional wells (MW101D and

MW103D) were installed by the U.S. Geological Survey during"October 1992 to February
1993. These'activifies were overseen by CDM and the wells are considered groundwater
investigation wclls. In general, proposed monitoring well locations for the Phase II
groundwater investigafion are designed to fill in the gaps where contaminant concentrations,

geology, and hydrogeology are poorly known. Existing well coverage is sparse in the

| portions of the study area south ‘of Harrison Avenue and east of 24th Street, as well as the

area north of Harrison that was recently added to the study area. In the latter area, few
residential wells have existed, and the few that did have now been connected to municipal
water supplies. As a result, a.primary goal of installing wells in this northern area is to

evaluate the potential for contaminants to migrate from identified source areas to the site.

East of 24th Street and south of Harrison Avenue, the main contaminant plume shows

re]ativély high contaminant concentrations (greater than 1,000 ppb of TCA) , but the outlines
and source(s) of contamination are not well defined. Most of the source identification fask
will be accomplished by the soil gas, soil boring, an;l test pit work described in subsection |
4.1; however, new monitoring wells and groundwater samples are necessary to verify the

source identifications indicated through the soil gas and soil boring work.

West of 24th Street and south of Harrison Avenue, apprdximately 40 Illinois State Water
Survey wells provide effecti\}e geographic coverage of the plume, but the vertical extent of
the plume is unkﬁown. At MW101 near 24th Street, contaminant concéntrations increase
rapidly with depth. Deepvwell MW101B contained 12 ppm of TCA in Phase I while shaillow
well MWI101A contained only 710 ppb of TCA. West of this location, however, there are no
monitoring wells as deep as MW101B (screened from 141 to 151 feet), and the pattern of
contamination with depth is unknown. The maximum depth of contamination is of concern
for several reasons: 1) municipal Unit Well 35 is screened at 150 to 210 feet, a depth much
greater than existing monitoring wells, and the recent resumption of pumping there w'iII

probably again draw in contaminants (both laterally and downward); 2) several other

[:\1681-SAP.3 . C 4-32



"municipal wells in the study area are set in deeper bedrock aquifers; and 3) the vertical

~ pattern of contamination is important to define for the purposes of aquifer cleanup. As a
result, west of 24th Street the new monitoring wells will be installed largely to define vertical
contaminant pattemﬁ; with most new wells being installed at greater depths 'th‘ar‘l existing

wells.

Though the source investigation and groundwater investigatioh are discussed separately here,
it should be noted that the functions of the two investigations are related to some extent. For -
instahce, the monitoring wells under the source investigation will also be useful ‘for the
groundwater investigation in defining geologic and hydrogeologic conditions at various
locations. In a similar manner, wells installed under the groundwater investigation can be
useful for the source investigation, because observed contaminant pathways and fingerprints
can generally be related to specific sources of contamination.In order to provide information
on the local geology and groundwater flow, wells will be screened at various' depths within a
well nest to allow an evaluation of vertical hydraulic gradients and intercormectivity of
aquifers. Water levels at the ya‘rious well nest locations across the site will allow lateral
definition of the water table surface and quantitative evaluation of hydraulic grédients and
contaminant transport directions. The number of wells in each nest will depend on depth to
the water table, depths of any existing wells at the location, the presence of clay or silt layers
which may act as aquitards, and the results of groundwatef samples, collectéd during drilling -
for screening purposes (discussed in the folloWing paragraph). Generally, wells in each nest
will be screened at intervals of approximately 50 feet (base of screen to base of screen)
within each aquifer, or between aquitards, if present. The distribution of well screens at a
single well nest is intended to allow an analysis of the vertical distribution of contaminants
among aquifers and’ within each aquifer. Well screen placement will be determined in the
field, based on the hydrogeologist’s evaluation of the subsurface units as represented by the
subsurface soil samples, and where collected, the results of groundwater samples collected

during drilling for screening purposes.
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as polyvinyl chloride products; may interfere with analytical results. Therefore, specific

“indoor samp‘ling locations will be determined following inspection of the basement.

However, samples will generally be located in living space areas that would have the highest .

exposure potential.

A minimum of | two background residences will be selected for air quality sampling to
determine in-home background levels of volatile organics. These residences will be selected
such that influences from site contaminants (chlorinated volatile organics) are not expected.
The procedure to collect background saniples will be the same as described above for the
other residential air samples.

\
)

4.3.2 AMBIENT AIR SAMPLING

An ambient air sample from outside each residence will be collected simultaneously with the
indoor air sample to determine the VOC concentrations immediately outside the residence.
As described above, both the ambient air and indoor air samples will be collected over a 24-

hour period with a 15-liter Summa canister. : ,
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5.0 SAMPLING EQUIPMENT AND PROCEDURES

5.1 DRILLING PROCEDURES AND EQUIPMENT

Hollow-stem augers will be used to drill as many boreholes as is technically and
economically feasible. When this drilling method becomes'irﬁpracticable due to presedce of
heaving sands or due to difficult drilling because of great depth (grqater than about 175 feet),
boreholes will be drilled using the mud-rotary method. This m‘éthod is expected to be

required' for wells installed in the western portion of the study area where depth to bedrock is

at least \200 feet. At locations where drilling will continue into the bedrock, the bedrock

portion of the borehole will be drilled using the air-rotary drilling method. The approximate
anticipated depths and the drilling methods required for each well are listed in Table 5-‘1, and
a schematic diagram of the well installations are shown on Figure 5-1. All boreholes will be
drilled with a minimum diameter.of 6 inches, in order to allow an annular space of 2 inches
between the 2-inch I.D. Type 304 stainless steel riser pipe and the wall of the boreholes.

Analytical, geotechnical and lithologic soil samples will be collected from the deepest

"boreholes in each well nest as discussed in subsection 5.5 unless sampling from a more

shallow borehole would expedite the field effort.

For wells installed in the bedrock (approximately 8 wells; see Table 5-1), a 6-inéh (inside-
diameter) outer casing will be installed from the‘ ground surface to the tbp of bedrock, in
order 'to minimize interaquifer flow within the borehole. Such locations will require the
borehole diameter to be approximately 8 inches within the unconsolidated units and in the fop
several feet of the bedrock, in order to admit the 6-inch casing. When bedrock is reached at
these locations, the 6-ihch.casing will be installed and the annular space sealed with a
qement~bentonite gfout. Drilling into the bedrock will then pfoceed by air-rotary methods.
Small amounts of water may be added to the air in ordér to facilitate lifting the cutting out of
the borehole. No other fluids will be permitted, unless drilling proves ineffective without

such fluids.
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TABLE 5-1

PHASE Il MONITORING WELL INSTALLATION SUMMARY

Approximate Screen Approximate Drilling
Well Nest Well Depths (ft.) Length Depth to Methods and Casing Size
Number and Aquifers' (ft.) Bedrock (ft.) Depths (ft.)- and Depth?
MW101 C: 172 (GP) 10 134 C: mud-rotary (0-135); : 6-inch to 135 ft.
' air-rotary (135-205) :
MW109 | D: 45 (U/GP) 10 40 D: casing-driver
MWwW112 A: 57 (U) 10 132 A: hollow-stem auger
B: 135 (U/GP) 10 B: casing-driver ‘
C: 350 (StP) 10 C: mud-rotary (0-135); : 10-inch to 135 ft.;
air-rotary -(135-350) 6-inch to 310 ft.
MW113 A: 150 (U) 10 ‘215 A: hollow-stem auger
B: 230 (GP or StP) 10 B: mud-rotary (0-215); : 6-inch to 215 ft.
: air-rotary (215-250)
MW114 A: 150 (U} 10 - 215 A: hollow-stem-auger : 6-inch to 215 ft.
- B: 230 (StP) 10 B: mud-rotary {0-215);
air-rotary {215-250)
MW115 | A: 70 (U) 10 100 A: hollow-stem auger : 6-inch to 100 ft.
B: 115 (GP) 10 B: mud-rotary (0-100); .
air-rotary (100-115)
MW116 | A: 80 (U) 10 >170 A: hollow-stem auger
B: 170 (U) 10 ' B: hollow-stem auger or
mud rotary
MWI117 | A: 40 (U) 10 >160 A: hollow-stem auger
B: 90 (U) 10, ) B: hollow-stem auger
-C: 160 (U) 10 . C: hollow-stem auger or
mud-fotary

2Casing listed here does not include the 2-inch well pipe, which will be installed in all wells.

'U indicates unconsolidated aquifer, GP indicates Galena-Platteville Groups and StP indicates St. Peter Sandstone.

(continued)
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PHASE I MONI-TORING'WELL INSTALLATION SUMMARY

TABLE 5-1

. .

Approximate Screen Approximate Drilling
Well Nest Well Depths (ft.) Length Depth to Methods and Casing Size
~Number and Aquifers {ft.) Bedrock (ft.) Depths (ft.) and Depth?
MW118 | A: 110 (U) 10 215 A: hollow-stem auger
MW119 | A:'65 (U) 10 200 A: hollow-stem auger
MW120 A: 65 (U) 10 200 A: hollow-stem auger
MW121 A: 65 (U) 10 200 A: hollow-stem auger
MW122 A: 65 (U) 10 200 A: hollow-stem auger
MW123 A: 65 (U} 10 ° 200 A: hollow-stem auger"
MW124 A: 85 (U) 10 200 A: hollow-stem auger
MW125 | A: 42 (U) 10~ 200 A: hollow-stem auger -
MW126 A: 55 (U) 5 200 A: hollow-stem auger
B: 85 {U) 5 B: hollow-stem auger
MW127 | A: 42 (U) 5 200 A: hollow-stem auger
MW128 | A: 45 (U) 5 200 A: hollow-stem auger
MW129 | A: 50 (U) 5 200 A: hollow-stem auger
MwW130 A: 42 (U) 5 200 A: hollow-stem auger
MW131 A: 50 (U) 10 110 A: hollow-stem auger )
B: 130 (GP) 10 B: mud-rotary (0-110); B: 6-inch to 110 ft.
" air-rotary {110-130)

'U indicates unconsolidated aquifer, GP indicates Galena-Platteville Groups and StP indicates St. Peter Sandstone.

?Casing listed here does not include the 2-inch well pipe, which will be installed in all wells.

{continued) .
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TABLE 5-1

». . PHASE Il MONITORING WELL INSTALLATION SUMMARY

.

: Approximate Screen Approximate D_rilling
Well Nest Well Depths._{ft.) Length Depth to Methods and Casing Size
Number . and Aquifers (ft.) Bedrock (ft.) Depths (ft.) and Depth?
MwW132 A: 60 (U) 10 110 - A: hollow-stem auger - :
B: 130 {(GP) 10 : B: mud-rotary (0-110); - B: 6-inch to 110 ft.
. air-rotary {110-130) C
MW133 A: 40 (U) - 10 100 A: hollow-stem auger
B: 80 (U) 10 B: hollow-stem auger - - »
C: 110 (GP) 10 C: mud-rotary {0-90); air-rotary | C: 6-inch to 90 ft.
- : (90-120) .
MW134 | A: 30 (U) 5 95 A: hollow-stem auger
' B: 75 {U) 5 " B: hollow-stem auger
MW135 | A: 60 (U) 5 70 A: hollow-stem auger
MW136 A: 30 (U) 5 85 A: hollow-stem auger
: 1 B: 70 (U) 5 B: hollow-stem auger
C: 105 (GP) 5. C: mud-rotary (0-85); air-rotary | C: 6-inch to 85 ft.
, - (85-105) ‘
MwW137 | A: 42 (U)_ 5 200 A: hollow-stem auger
Mw138 A: 42 (U) ’ 5 200 A: hollow-stem auger
MW139 A: 42 (U) 5 200 A: hollow-stem auger
MW140 A: 42 (U) ) 200 A: hollow-stem auger
MW141 | A: 42 (U) : 5 200 A: hollow-stem auger

'U indicates unconsolidated aquifer, GP indicates Galena-Platteville Groubs and StP i_ndicates St. Peter Sandstone.

2Casing listed here does not include the 2-inch well pipe, which will be installed in all wells.
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At well MW112}C,‘ a well will be insialled in t};e St. Peter Sandstone. At this locatioh, both

| the unconsolidated and Galena-Platteville aquiférs are expected to be present. As a result,

double casing will be 'required to minimize flow between any of the three aquifers. A 10-

~inch casing will be installed from the surface to the top of the Galena-Platteville, and a 6-

~ inch casing will be installed from the surface to the top of the St. Peter at approximately 310

feet. This will require a borehole diameter of approximately 12 inches in the unconsolidated
units and approximately 8 inches in the Galena-Platteville. After insté.lling each casing, the

annular space will be sealed with a high-solids bentonite grout.

All soil boring activities are anticipzited to occur in Level D personal protection. In the event
that elevated organic vapor readings are detected by air monitoring instruments (HNu or
OVA), personal protection levels‘ may be upgraded. Personal protection levels and ai’r
monitoring are discussed in detail in-Sections 9 and 8, respectively, of the Health and Safety -
Plan.

) N

5.2 AIR SAMPLING AND ANALYSIS
5.2.1 RESIDENTIAL AIR SAMPLING

Access to residences for ambient and indoor air samples will be obtained through the IEPA
Community Relatidns Department. In the selected area for residential air sampling, 14
residences will be sampled. As shown on Figure 4-14, 12 clusters of approximately ﬁvé
homes each have been selected within the plume area and near contaminant source areas.
Two additional background residences will be selected in an area where groundwater
contamination is known to be negligible. The IEPA Community Relations team will select
one residence from each cluster, based on their capabilities to obtain permission from
residents; residences will also be selected on the basis of the absence of compounds that

could cause interference with sample results.
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* For each of the residential locations selected, two air samples will be collected, one from the

breathing .zone in the basement and one of ambient air collected adjacent to the residence.
The samples will be collected over a 24-hour period using a Summa canister. One of the
objectives of the air quality survey is to determine if residents may be exposed to VOCs

from either the soil gas pathway or from ambient air influx from outdoors to indoors. The

field procedurés and sample collection methods are described in the following paragraphs.

Ambient Air Samples-

Ambient air samples will be collected during a 24-hour period utilizing 15-liter stainless steel

" Summa canisters. Sampling will not occur during a rainstorm. The canisters will be located

away from any obstructions by two times the height of the obstruction and with unrestricted .
air flow around a 270-degree arc. Canisters will be chained and locked to a metal stake to

be placed at each sampling location.
The procedures for sample collection are as follows:-

- Laboratory will provide canisters with critical orifice valves that allow the

proper sampling rates for:collecfion over 24-hour period;

- Connect the pressure gauge to the sample canister, open the valve, check and

record initial vacuum, close valve, remove pressure gauge;

- Attach an appropriate length of teflon tubing to the sample canister;
. L
- Connect or position the opposite end of the tubing in such a way as to access

the sam'pling area;

- Open the valve following the laboratory instructions and initiate integrated

sampling;
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- Place a cha;in-of-cus't'ody seal over the canister valve as an indicator of

- tampering;

- After the 24-hour sampling period, close the valve,.record the final pressure
w1th an external pressure gauge, dlsconnect the tubmg, and attach label to the
sample canister with the pertment sample 1dent1ﬁcat10n

Canisters and critical orifice valves are decontaminated by the laboratory through a process
of repeatedly heating the canister and then flushing it with nitrogen; then the critical orifice

valve is decontaminated in a high-temperature oven.

Indoor Air Samples

Indoor air samples will also be collected using the method described for ambient air -
sampling. However, the indoor air samples will be located in the basement of the selected
' .residences. To determine whether VOCs from soil gas or ambient air are exposing
“individuals, the concentration of the contaminants need to be determined at the point of
exposure, the breathing zone. -Sources of volatile organics within the residence that are

- independent of subsurface con,tamination, such as polyvinyl chloride products, may interfere
with analjtical results. | Therefore, specific indoor sampling locations will be determined
following inspection of the basement. However, samples will generally be located in living
space areas that would have the highest exposure potential. The sample canister will be
placed at the height of the breathing zone and will be secured utilizing existing structures in
- the basement or-through other mechanical devices. The location of the container in the
“basement should not be near open cans of paint or other types of contamers that may

-mﬂuence the sample.
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--i‘Ba'c‘kg' round Air S'ampling' o

A miniinﬁm of two homes will be selected by the IEPA Community Relations Team for the

purpose of collecting background indoor air samples. The sampling procedures will be the

same for the other indoor air samples. The samples will be collected at residences that are
not within the contaminant plume area. Background ambient air samples will be collected

simultaneously at each of these residences utilizing the sample procedures described above.

Salee Analysis, Preservation and Holding Times

The air samples will be analyzed by EPA Method TO-14 for volatile organic compounds.
Air samples collected in Summa canisters do not require preservation and the analytical

holding time is 30 days.

Sample Shinmen't

IS

All samples collected at the site are considered environmental samples and are not known to

contain hazardous levels of contaminants and may be shipped to the laboratory accordingly.

Each of the sample containers will be sealed and labeled as follows: container labels will list
all required information including sample number, time, and date of collection, analysis

requested, and sampler’s name. The boxes will be packed with padded material. All sample

- documents will be affixed to the underside 6f each shipment box.

The shipment containers will be labeled for shipment according to EPA and Department of
Transportation procedures. No precautionary notices are required on' the package exterior.
Shipments to the laboratory will be handled by an overnight carrier such as Federal Express.
Other "cargo only" aircraft may be used \but samples will not be transported by CDM

personnel in private vehicles.
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Sample Report Forms and Chain-of-Custody Records .

‘Chaih-of-cusfody procedures will be used tovdocument the handling and processing of all
samples from the time of collection until they are destroyed. Each shipment of sarhples will
be accompanied by a CbM chain-of-custody record which documents all aspects conceming
the timé of collection, method of shipment, analysis 'réquested, etc. for éach sample. This

written record may become important if the results of any analysis are used in litigation. |

The following is a sﬁmmary of the chain-of-custody procedures:

Individuals receiviﬁg the samples shall sign, date, and note the time that they -

received the samples on the form matrix.

- ‘ Chain-of-custody records initiated in the field shéll be placed in a plastic bag

‘and taped to the inside of the shipping container used for sampler transport
from the field to the laboratory. | '

- Custody seals shall be used when samples are shipped to the laboratory.

- When samples are relinquished to a shipping company for transport, the

tracking number of the shipping bill/receipt shall be recorded on the chain-of-
custody form.

Quality Control Measures

~ Duplicate, blank, and lab QC samples will be prepared in accordance with the procedures in

the QAPP and will be used as a check of laboratory and field sampling procedures.
Duplicates of field samples will be collected at a frequency of 10 percent at sampling points
which are known or suspected to be contaminated. Duplicates will be collected, numbered, °

packaged, and sealed in the same manner as the other samples. The samples will not be
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.. identified as duplioates on the sample ldbels so that the identity of the sample as a duplicate
- will be unknown to the laboratory personnel performmg the analyses. The samples will be

' recorded as a duphcate in the ﬁeld logbook for documentatlon and verification purposes

: perform laboratory QC checks. Lab QC samples will be collected at a frequenoy of 1in 20

1.

Laboratory QA/QC samples are collected to provide the laboratory extra sample volume to

and will be collected at locations of _suspected contamination. Lab QC samples are identified

on the sample labels and the chain-of-custody forms.

i

Blanks are used to determine if field measurements are affected by contamination due to

improper cleaning techniques or carry-over contamination from previous samples.  Field. -

blanks for Summa canisters will be prepared on-site by passing ultra high purity nitrogen

through the critical orifice. Blanks will be prepared at a frequency of one per day and will
be sent blind to the laboratory. '

5.2.2 AIR SAMPLING AT TEST PITS

Air sampling will be conducted at the two_test pits to be excavated in Area 7, using SKC
portable sampling pumps (or equivalent) with Tenax tubes.) The SKC sampling pumps will
be mounted on tripods and positioned along each side of each pit, and at various distances
downwind from each pit. Sampling pumps will be cahbrated prior to sampling.
Approxzmately 10 air samples will be collected at each pit (approx1mately seven downwmd
and three upwind). Downwind samples will be collected at various distances from the test
pits. Duplicate samples will be collected at a frequency’ of one per 10 samples. The specific
samplmg procedure for the air samples collected from near the test pits is detailed in

" Atmospheric Sampling for Volatile Organic Compounds” in Appendix B of this document.
The samples will be analyzed by EPA method TO1, which is spemﬁed in the SAS Request
"Forms found in Appendix B of the QAPP. '
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' 5.3 VERTICAL PROFILING GROUNDWATER SAMPLES COLLECTED DURING

DRILLING

In order to determine the optimal depth interval at which to set the monitoring well screen,

vertical profiling groundwater samples will be collected at 10-foot intervals during drilling at
aelected monitoring well locations (in both source and groundwater investigat,ilons).ﬁ These
samples will be submitted to a local laboratory subcontracted to CDM for 24;hour GC
analysis of halogenated VOCs. The number and depths of groundwater samples collected

during drilling are given in Table 5-2.

"Upon receipt of the analytical results, the field geologist will determine the depth interval at

which the monitoring well screen will be set. The depth interval will generally be centered -

on the depth of the sample with the highest contaminant concentrations reported for the
particular drilling location. At several locations (MW113 and MW114), however,
groundwater samples/will'be colleeted to also determine the maximum depth penetration of
contaminants in the aquifer system. At these.locations, the well screen of the deep
monitoring well will be set at the deepest contaminated interval. '

. - | » (
Collection and analysis of vertical proﬁling groundwater samples will allow elimination of
one or more moniton'ng wells at certain well nest locations, and allow monitoring to focus on
the specific depth of peak contaminant concentrations (or, in the case of MW113 and |
MW114, the maximum-depth of contamination). The collection of vertical profiling
groundwater samples will generally be limited to locations which are: 1) more than 500 feet
from potential contaminant source areas; and 2) in areas wnere the pattern of contamination '
with depth is unknown. The monitoring well locations to be sampled for groundwater during
drilling are MW 112, MW113, MW114, and MW119 through MW124. o

Collection of vertical profiling groundwater samples will require two different collection
methods, based on whether the aquifer material is unconsolidated or bedrock. In the

unconsolidated aquifer, groundwater can be sampled by the use of a Hydropunch or similar
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TABLE 5-2

PHASE !l MONITORING WELL SAMPLING SUMMARY

Number of Subsurface Vertical Profiling
Soil Samples Submitted Groundwater Samples Collected
for: During Drilling
. _ ‘Number and
Number and Sampling
Sampling Depths for Depths for
Well ‘ Unconsolidated Bedrock -
Nest . Number and Approximate Subsurface Soil Chemical Grain-Size Deposits (using {using pump
Number Depths of Wells Sampling Interval Analysis* Analysis Hydropunch) and packer)
MW101 | One well (MW101C at 172 ft.) 1 ft. below 151 ft, 0 0 none none-
-{bedrock cuttings)
MW109 | One well (MW109D at 45 ft.) -- 0 0 none none
MW112 | Three wells (57, 135, and 350 2.5 ft. to bedrock 2 13 (every 10 ft. none
ft.) {130 ft.), then 1 ft, -from 10 ft. to 130
{bedrock cuttings) ft.)
to 350 ft. _
- MW113 | Two wells {150 and 230 ft.) 20 ft. to 60 ft., 0 0 11 {every 10 ft. 2 (every 10
' : then 10 ft. to below 110 ft.) ft. below 220
bedrock (215 ft.), : ft.) '
then 1 ft. (bedrock
_ -cuttings) to 230 ft.
MW114 | Two wells (150 and 230 ft.) 10 ft. to 50 ft., 3 2 14 (every 10 ft. 2 (every 10
: + | then 5 ft. to below 75 ft.) ft. below 220
bedrock (215 ft.), ft.)
“then 1 ft. (bedrock
cuttings) to 230 ft.

*Chemical analysis of subsurface soil samples encompasses TCL organics, TAL organics, and total organic carbon. (continued)

o
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TABLE 5-2 (continued).

PHASE Il MONITORING WELL SAMPLING SUMMARY

' Number of Subsurface

Soil Samples Submitted

Vertical Profiling

Groundwater Samples Collected

for: During Drilling
Number and
Number and Sampling
Sampling Depths for Depths for
“ Well . Unconsolidated Bedrock
Nest Number and Approximate Subsurface Soil Chemical .| Grain-Size "Deposits (using (using pump

Number Depths of Wells Sampling Interval Analysis*® Analysis Hydropunch) and packer) -
MW115 | Two wells {70 and 115 ft.) 10 ft. to bedrock 3 2 none none

{100 ft.}, then 1 ft.

{bedrock cuttings)

to 115 ft.
MW116 | Two wells (80 and 170 ft.) 10 ft. 0 none none
MWi 17 | Three wells (40, 90 and 160 5 ft. 0 0 none none’

ft.) . }

MW118 | One well {110 ft.) 20 ft. 0 (0] none none
MW119 | One well (65 ft.) 5 ft. 3 2 6 (10-ft. intervals) none
MW120 | One weli {65 ft.) 5 ft. 3 2 6 (10-ft. intervals) | none
MW121 | One well (65 ft.) 5 ft. 0 0 6 (10-ft. intervals) none
MW122 | One well (65 ft.) 5 ft. 0 0 .6 (10-ft. intervals) none
MW123 | One well (65 ft.) 5 ft. 0 0 6 (10-ft. intervals) none
MW124 | One well (85 ft.) 5 ft. 0 0. 8 (10-ft. intervals) | none"

*Chemical analysis of subsurface soil samples encompasses TCL organics, TAL organics, and total organic carbon. (continued)
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TABLE 5-2 {continued)

PHASE Il MONITORING WELL SAMPLING SUMMARY

Number of Subsurface Vertical Profiling
. Soil Samples Submitted Groundwater Samples Collected
. for: During Drilling ’
Number and
Number and Sampling
| Sampling Depths for Depths for
- Well } i Unconsolidated Bedrock
Nest Number and Approximate Subsurface Soil Chemical Grain-Size Deposits (using (using pump
Number Depths of Wells Sampling Interval Analysis* Analysis “Hydropunch) and packer)
MW125 | One well (42 ft.) 5 ft. 0] 0 none none
MW126 | Two wells {55 and 85 ft.) 5 ft. 3 2 none none
MW127 | One well (42 ft.) 5 ft. 0 , 0 none none -
MW128 | One well {45 ft.) 5 ft. - 3 2 none none
MW129 | One well (50 ft.) 5 ft. 0 0 none none
MW130 | One well (42 ft.) 5 ft. 0 0 none none
MW131 | Two wells {50 and 130 ft.) 5 ft. 3 2 none none
MW132 | Two wells (60 and 130 ft.) 5 ft. 3. 2 none none
MW133 | Three wells (40, 80 and 11 10 ft. 0 0 none none ’
ft.) '
MW134 | Two wells {30 and 75 ft.) 10 ft. 0 0 none none
MW135 | One well (60 ft.) 10 ft. 0 none none
MW136. | Three wells {30, 70 and 105 10 ft. 3 2 none none
ft.) T :

*Chemical analysis of subsurface soil samples encompasses TCL organics, TAL organics,

and total organic carbon.

{continued)
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TABLE 5-2 {continued)

PHASE Il MONITORING WELL SAMPLING SUMMARY

Number of Subsurface Vertical Profiling
Soil Samples Submitted Groundwater Samples Collected
for: During Drilling
y Number and
Number and Samplin_g
: Sampling Depths for | ~ Depths for -
Well ’ : Unconsolidated Bedrock
Nest Number and Approximate Subsurface Soil Chemical Grain-Size Deposits (using (using pump .
Number Depths of Wells Sampling Interval Analysis* Analysis Hydropunch) and packer)
MW137 | One well {42 ft.) 5 ft. 0 0 none none
MW138 | One well (42 ft.) 5f. 3 2 none none
MW139 | One well (42 ft.) - 5 ft. ‘ : 0 -0 none none
MW140 | One well (42 ft.) 5 ft. 0 0 none none
MW141 | One well (42 ft.) 5 ft. 0 0 none none

*Chemical analysis of subsurface soil samples encompasses TCL organics, TAL organics, and total organic carbon.
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sampler that can be driven frorﬁ- the baSé of the borehole into in-place aquifer material.} In

" the bedrock such a method will not be possible, however. Bedrock intervals will be -

sampled by msertmg a pump and packer assembly approx1mately five feet above the bottom
of the boring. Samphng can be conducted in the open borehole in certain bedrock wells
because the air-rotary drilling methods used ‘will employ no drilling fluids that m1ghtA

interfere with collection and analysis of a true in-situ sample of the groundwater.

5.4 GROUNDWATER MONITORING WELL CONSTRUCTION AND INSTALLATION

Phase II groundwater monitoring wells will be constructed with 2-inch diameter riser pipes,

well screens, vented caps, and bottom plugs made of Type 304 stainless steel. The riser

pipes will be flush-threaded, and joints will be wrapped With Teflon tape during installation
to inhibit leakage. The well screens will be 5 or 10 feet long (see Table 5- 1), and

continuously wound, with a slot size of 0. 010 inches..

For monitoring wells set in the bedrock aquifer and where the unconsolidated zone is

saturated, a 6-inch outer casing will be installed to prevent interaquifer flow in the borehole.

- When the bedrock is Areached, drilling into the bedrdck will continue for 3-5 feet th> assure

- the presence of solid bedrock; then the 6-inch (inside-diameter) steel casing will be placed in

the hole and seated in the bedrock (casing will extend to the ground surface). The annular
space around the 6-inch casing will then be sealed with a high-solids clay grout from the
bedrock to the ground surface. Drilling will then proceed in the bedrock by air-rotary
methods; the remainder of the well-installation process will be performed as for other wells.
As. discussed in subsection 5.1, a second outer casing (10-inch I.D.) will be installed in well
MWI112C, which will be installed i in the St. Peter Sandstone at a locatlon where the

unconsolidated and Galena-Platteville aquifers are also present

The filter pack will be a silt-free silica sand (Wedron 390 or equivalent) which will be sized

_according to the well screens used and the\ formations the materials are screened in. The

sand will be placed in the bottom-most foot of the borehole to form'a pad on which to set the
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* well. The well will then be emplaced, and the filter pack will be installed from the base of

the screen to 2 to 3 feet above the top of the screen. A 1- to 2-foot-thick fine. silica sand
filter collar will be installed in order to prevent the bentonite seal from infiltrating the filter
pack near the screen. A well seal of hiéh-solids élay grout or bentdnite chips will then be
emplaced from the top of the filter collar to 3 feet below the ground surface. A grout will
be the preferréd well seal, but bentonite chips ma)} be used in some shallow wells in order to
expedite field activities. The grout will be tremmied into the annular space from the bottom,

in order to prevent the formation of gaps in the well seal.

The remaining three feet of the borehole will be filled with concrete in which a protective

- well casing will be set. The protebtive well casing will be a2 minimum of 5 inches in

diametér and equipped with a locking cap, which will maintain the integrity of the well. The
protective casing should be 5-6 feet in length, in order to allow the casing to extend 6 inches

above the 2-3 foot stick-up of the riser pipe. The outer casing will have two 1/4-inch holes

~ drilled approximately 6 inches above ground level, to prevent the outer casing from filling

with water. The outer casing will be filled with washed pea gravel to 6 inches below the top

of the riser pipe.

A 2-foot diameter concrete apron will be installed at the ground surface around the outer
casing. The concrete apron will be sloped radially away from the well to facilitate surface
drainage. If necessary, other measures will be taken to eliminate the possibility of surface
water ponding near the borehole. The concrete apron will be separated from the 3-foot
concrete plug by a joint, to minimize the effects of frost-heave. Six-foot steel bumper posts
will be set in concrete around the well nests, in order to prevent démage to the Wells from

vehicles. Monitoring well construction is schematically illustrated on Figure 5-1.
At certain locations such as in residential areas, flush-mounted wells may be installed in

order to minimize the physical and visual impact of the monitoring wells. For such

installations the riser pipe and the protective casing (including locking cap) will be set at
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ground level, and'thg_conéfeteApdd and bumper posts will be eliminated. Flush-mounted

- wells will be installed only at the request of the IEPA.

5.5 SOIL SAMPLING PROCEDURES AND EQUIPMENT

Subsﬁrface soil samples will be collected from source invesﬁgation wells'and borings, from
groundwater investigation wells, and from test pits in Area 7. These samples will be
collected for analytical, geotechnical and liihqlogic purposes. Subsurface soil samples from
wells and borings will be collected with a split-spoon sampler in accordance with ASTM
standards. The sampling interval will generally be five feet for source investigatidn wells
and borings, and 10 feet for groundwater investigation wells. At several locations, more
frequent sampling will be conducted in order to provide more. compiete_stratigraphic
information. If possible, the soil samples will be collected from the deepest borehole of each

well nest. Subsurface samples from test piis will be collected with the scoop of the backhoe.

‘The following paragraphs detail the purpose and the frequency of the analytical, geotechnical

and lithologic samples to be collected General soil sampling procedures are further

'dxscussed in Appendix B.

Analytical Samples: The objeétives of analyzing subsurface soil samples are: 1) to define

soil contamination near potential source areas (for source investigation wells and borings and
for test pits); 2) to determine background soil chemical characteristics away from source
areas; and 3) provide information about contaminant partitioning between the groundwater
and soil media, which is in turn important to define in assessing both contaminant pl'ﬁme
migration and remediation alternatives. Samples that will fulfill the latter objective includ‘e
samples from wells and borings located near potential sources, and wellhs ldcate_d farther from
potential sources but still within the plume. Soil samples from wells located outside the

contaminant plume will allow characterization of background chemical constituents in the

study area.
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For subsurface borings '(all are located near potential source areas), the subsurface samp1e§

will be collected at five-foot intervals, and from the unsaturated zone only. These samples

Lo ot - e o 4 e

will be’ screened in the field for VOCs with an OVM, and the two subsurface samples with
the highest screemng concentratlons of VOCs will be submitted for chemical analysis. Field
screening will consist of placing a small amount (6-7 grams) of a representative subsurface
soil sample into a 4 oz. laboratory jar or a plastic bag'. The jar mouth will then be covered
with aluminum foil (or the bag closed) ahd allowed to sit for approximately one-half hour at

a temperature 60 degrees F or greater. The organic vapor content inside the sample jar will
then be determined by piercing the aluminum foil with the instrument probe and noting the
organic vapor level. Levels will be recorded in the sample field book. Procedures for the
field organic vapor detection instrument are provided in Appendix C. If elevated VOCs are i
not detected in a particular boring, the single sample nearest the water table will be submitted
for laboratory ‘analysis. The analyses to be performed on these samples from ‘subs'urface

borings are TCL organics and TAL organics.

For monitoring wells installed for both the source investigation and the groundwater
investigation, the subsurface samples will generally be collected from the deepest well at -
each nest at five-and 10-foot intervals, respectively. . However, subsurface soil samples will

be submitted for laboratory analysis from only approximately 20% of Phase II wells (10

locations); of the monitoring wells from which soil sample‘s. will be submitted, approximately

: three samples will be submitted from each well, and samples will be from the saturated zone

only. The specific wells to be sampled for analytic’:all purposes are listed in Table 5-2, and

have been selected in order to provide data representative of the study area, including

locations near sources, in the plume, and in background areas. At each monitoring well

samplmg location, the samples to be submitted for analysis will be one sample from the
screened interval, is possible, and approximately two samples from unconsolidated .
stratigraphic units different from the screened interval sample. Analyses to be performed on
these sarﬁples are TCL organics, TAL inorganic, and total organic carbon. The total organic
carbon analysis will allow estimation of the partitioning preference of contaminants between

the groundwater and the solid materials of the aquifer.
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“ Due to the pofentially high gravel content of the soils to be encountered, it may not be’

possible to obtain ‘sufficient sample volume for all parameters ‘Based on existing data and

limited knowledge of potentlal industries in the area, if 1nsufﬁ01ent volume is available,

“volatile organics will be the first priority to be collected, metals and cyanide will be the

second priority and extractable organics will be the third priority collected for analysis.

All subsurface analytical soil samples will be collected from decontaminated split-spoon
samplers provided by the subcontracted drilling firm during drilling activities. Sample

collection procedures are summarized as follows:

L The split-spoon sampler will be placed on a decontaminated stainless steel tray

~ and opened following recovery of the sampler from the borehole;

° Soil samples will be transferred from the split-spoon sampler into laboratory-
sterilized sample jars by CDM field samplers wearing surgical gloves using
decontaminated stainless steel spatulas or stainless steel scoops (sample

cor}tain'ers are listed in Tables 3-1 and 3-2);

° The sample bottle lids will be securely tightened to the sample jars;

° The exterior of the filled sample jars will be decontaminated as described in
Section 6

° Samples collected for field organic vapor monitoring will be screened and

values will be recorded in the sample field book.

The lithologic, visual and oIfactory characteristics, OVM readings as well as

°
Ithe sample depth and identification designation (as described in subsection
3.5.2) will be recorded in the field book; and
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e . The sample jars will be sealed in a zip-lock bag and immediately placed in an

iced cooler.

At test pits, subsurface soil samples will be collected with the backhoe bucket. Each bucket

will be scanned for VOCs using an HNu, OVM or equivalent, and the contents will be -
characterized \;'isually. Approximately four samples will bé collected frqm each test pit.
Sample selection will be based primarily upon visual characteristics (i.e., soils saturated with
product will be selected for anaiysis), and secondarily ﬁpon VOC concentrations (the samples
with the highest VOC screening concentrations will be selected). If four samples cannot be
selected from a test pit by visual or VOC screening methods, samples will be selected based
on geographic coverage, with samples being collected from different portions of the test pit.
The analyses to be performed on these samples are TCL organics and TAL inorganics. The

two most contaminated samples (based on screening characteristics) will also be submitted

for analysis of TCLP parameters. Both the excavation and sampling of test pits will be

conducted by subcontractor crews overseen by CDM.

Specific soil sampling procedures for the test pits will be the same as those outlined in the

- above bullets for subsurface samples collected at wells and borings, except that the sampling

device will be a backhoe bucket instead of a split-spoon sampler, and organic vapor |
monitoring will be conducted by scanning the contents of each backh'oe.bucket immediately
after retrieval of the filled bucket. Samples saturated with product will be considered high-

concentration samples and will be shipped accordingly. Other samples from test pits will be

- considered medium-concentration samples; all samples from test pits will require special

péckaging, as discussed in subsections 3.1 and 3.3.

Geotechnical Samples: Two subsurface soil samples will be submitted for grain-size analysis

from the saturated zone of each of the Wells sampled for analytical purposes (discussed above
anq listed in Table 5-2). As with the samples selected for analytical purposes, the samples
for grain-size analysis will be selected to be representative of the lateral and vertical

variations in the unconsolidated stratigraphic units across the study area. Where possible,
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- one of the two samples will be from the screened interval. The purpdse of submitting the

" grain-size samples is to assess the proportion of clay-sized materials available for adsorption

of organics in the site aquifers, and to assist in the analysis of hydraulic conductivity of the

aquifers.

Lithologic Sarﬁples: Lithologic samples will be collected for the purpose pf determining and
describing the geologic materials present at depth. The lithologic samples will be visually
inspected and-classified by CDM’s onsite geologist. In practice, all subsurface soil samples
from wells and borings will be used for lithologic purposes. As noted above, the sample
intervals Will generally be five feet for source investigétiqri wells and borings, ten feet for
groundwater investigation wells, one foot for cuttings samples of bedrock intervals (discussed
below), and 2.5 feet at several locations. The lithdlogic samples will be used to gain a clear
understanding of the nature of the materials present at depth, to aid déscription of geoiogic |
materials penetrated by the boreholes, to assist in stratigraphic correlation of clay deposits,

and to define preferential pathways of groundwater (and contaminant) migration.

In the bedrock pdrtion of boreholes that penetrate bedrock, split-spoon sampling will not be |

~possible. However, samples of the bedrock cuttings will be collected as they emerge from

the borehole, at a frequency of one sample per foot. The onsite geologist will examine and .

log these cuttings for lithologic purposes. .

5.6 GROUNDWATER SAMPLING PROCEDURES AND EQUIPMENT

Groundwater samples will be collected from the 83 wells installed during Phases I and 11 of
the RI, approximately 21 ISWS wells and 19 industrial facility wells (see Figure 4-13;
industrial facility wells are listed in Table 5-3). In addition, 25 residential wells will be
sampled in Phase II (see Table 5-4).
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v TABLE 5-3 |
INDUSTRIAL WELLS TO BE SAMPLED IN PHASE Il

W1
W2
W3

W4
W5

IW6 |

W7
ws
w9

IW 10
W 11

w12
IW 13

IW 14
IW 15
IW 16
W17

diw 18
W19

707 Harrison Ave. - Rockford Products Corp. - Plant #3 supply well
2647-8th Street Estwing supply well

' 1915-20th Ave. - Acme solvents well G103S

1915-20th Ave. - Acme solvents well G104
1915-20th Ave. - Acme solvents well G101 o

2210 Harrison - SunTec well MW > | ~ I, P 4 - v \")’)Y\L .
2210 Harrison - SunTec well MW7 o \lj\)\ Ry V'(
son - Sur B T R
. 2210 Harrison - SunTec well MWS X { - . 2]
2210 Harrison - SunTec well MW3‘ S ’ ‘o

2524-11th Street - Rockford Graphics MW1 (in.R.R. right- -of- -way)
2524-11th Street - Rockford Graphics MW2 i

2020 Harrison'- Borg-Warner
2020 Harrison - Borg-Warner

4960 - 28th Ave. - Erhardt-Leimer MW-10D
4747 Harrison - Sundstrand MWS40

707 Harrison - Rockford Products Mon. well W6
707 Harrison - Rockford Products Mon. well W3
2602-17th Street- East Rockford Collision Center

123 Energy Street- Commonwealth Edison

)y \f\ T e i
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. TABLE 54
RESIDENTIAL WELLS TO BE SAMPLED IN PHASE Il

3107 Grant Park Bivd.
409 Brooke Road

804 Taft Street

841 Roosevelt Road
3115 Seventh Street

. 3237 Eighth Street

3301 Eighth Street

3022 Eighth Street

3138 Eighth Street

3126 Collins Street

3310 Collins Street

3021 Ninth Street

3226 Ninth Street

2929 Eleventh Street

1713 Harrison Avenue

1726 Pershing Avenue .

1735 Hamilton Avenue

3131 Sewell Street

3106 Marshall Street

2131 Harrison Avenue (2 Wells - Barrett's Mobile Home Park)
3118 Seventeenth Street :
3110 Eighteenth Street -

3112 Nineteenth Street

‘3024 Twentieth Street




Groundwater samples secured frqm Phase I wells, Phase II groundwater investigation wells,

ISWS wells, industrial wells and residential wells will be analyzed for VOCs. Samples from
Phase IT source investigation wells will be sampled for TCL orgénics and TAL inorganics.
These are thelclass‘es of compounds expected to be present based on«ekiéting data and source
information. Because groundwater is currently used as a potable water source in the area,

lower detection limits will be réquired for VOCs to allow'a comparison with drinking water

‘'standards. In addition, selected wells (as listed in Table 5-5 and which are representative of R
‘the contaminant plumes in the various aquifers) will be ahalyzed for general water chemistry

‘parameters including minerals (alkalinity, fluoride, sulfate, chloride, and silica), nutrients

(ammonia, COD, total kjeldahl nitrogen, nitrate, nitrite, total phosphorius‘, and total organic
carbon), total dissolved solids, and total suspended solids, for remedial desigh purposes.
These pé.rameters are useful in evaluating most conventional remedial treatment methods for
contaminated groundwater, including air stripping, carbon adsorption, bioremediation, and

chemical treatment methods.

The groundwater sample volumes, containers, and preservation techniques are shown in
Table 3.1. ' |

RN

The sampling equipment and procedures for the monitoring wells are summarized as follows:
® The air above the water column in the casing of the monitoring well will be
screened for organic vapors with an HNu or OVM. The reading of the

instrument will be recorded in a sample field book. .

° The depth to water in the well will be measured with a decontaminated and

calibrated electronic depth to water meter.
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. TABLE55
MONITORING WELLS TO BE SAMPLED IN PHASE Il -

FULLTCL GENERAL
: ORGANICS AND WATER CHEMISTRY
CDM WELLS VOCs ONLY TAL'INORGANICS PARAMETERS

o/

MW101A
MW101B
MW101C
MW101D
MW102A
MW1028B
MW102C
MW103A
MW1038B
MW103C
MW103D
MW104A
MW1048
MW104C
MW105A"
MW105B
MW105C
MW105D
MW106A
MW1068
MW106C
MW107A
MW1078
MW107C
MW108A
MW108B
MW108C
MW109A
MW1098
MW109C
MW 109D
MW110A
MW1108
MW110C
MW111A ,
MW1118
MW111C
MW112A
MW1128
MW112C
MW113A

><><><><>(><><><><><><XXXXXXXX'X‘XXXXXXXXXXXXXXKXXXXXX




o TABLE 5-5 (Cont'd) :
MONITORING WELLS TO BE SAMPLED IN PHASE i

CDM WELLS

VOCs ONLY

FULL TCL
ORGANICS AND
TAL INORGANICS

GENERAL

WATER CHEMISTRY

PARAMETERS

MW113B
MW114A
MW114B
MW115A
MW115B |
MW116A

‘MW1168B

MW117A
MW1178
MW117C
MW118A
MW119A
MW120A

MW121A

MW122A
MW123A
MW124A
MW125A
MW126A
MW126B
MW127A
MW128A
MW129A
MW130A
MW131A
MW1318

 MWI132A

MW132B
MW133A
MW1338
MW133C
MW134A
MW1348
MW135A
MW136A
MW136B
MW136C
MW137A
MW138A
MW139A

X X X X X X X X X X X

XX X X X X X X X X X X X X X XK XX X X X X X X X X X X X

x X X X

x X X X

>




TABLE 5-5 (Cont'd)
MONITORING WELLS TO BE SAMPLED IN PHASE Il

FULL TCL 'GENERAL -

. ORGANICS AND WATER CHEMISTRY
CDM WELLS - VOCsONLY -  TAL INORGANICS PARAMETERS

MW140A s x
MW141A - X

ISWS WELLS

MW1
MW5
MWg
MW12
MW17
MW19
MW20
MwW22
MW29
MW30
MW32
MW34
MW36,
MW37
MW38
MW41
MW43
‘MWw4s
MW46
MW47
MW48

X X X X X X X X X X X X X X X X X X X X.X

w1
w2
IW3
W4
IWS.
IW6
W7
iws
W9
W10

X X X X X X X X X X
£




» TABLE -5 (Corit'd)
'MONITORING WELLS TO BE SAMPLED IN PHASE Il

FULL TCL © GENERAL
ORGANICSAND  WATER CHEMISTRY
CDM WELLS VOCs ONLY TALINORGANICS = PARAMETERS

W12

" 25 residential wells

W11

IW13
W14
W15
W16
W17
w18
W19

X X X X X X X X X

x
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Based on the water level measurement and the total depth of the well, -the

“volume of standing water in the well will be calculated.

The well will be purged using a positive displacement pump constructed of

‘chemically inert materials. The standard procedure will be to pump until at

least three well volumes have been removed. The pump head will be

positioned five to ten feet below the water level.

For residential wells, purging can be held to a minimum (approximately 1
minute), because most or all residential wells to be sampled will be in use.
For any residential wells not in use, purging will continue for 10 to 15

minutes.

Beginning with the fourth volume, periodic measurements of pH, specific
conductance and temperature will be made using the procedures contained in

Appendix D. |

Purging may cease when measurements for -all three paramefers have stabilized
(+0.25 pH units, +50 umhos/cm, and +0.5°C) for three consecutive readings

or after ﬁve( well volumes have been removed. .

If a well is.pumped dry before three volumes have been removed, it will be
allowed to recharge for 15 minutes and then pumped dry again. The sample

will be collected after the next episode of recharge.

The sample will be obtained with a stainless steel or Teflon bailer, or using a
positive-displacement bladder pump designed for sampling purposes. The
bailer will be raised and lowered in the well using a new length of nylonAcord

at each location. Care will be taken duﬁng lowering and raising the bailer to
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avoid agltatlon of the sample water. If a ba.ller is used, it w111 be lowered to

the depth of the screened interval for sample collectlon
Samples Will be collected in laboratory-sterilized sample bottles. Sarhple
bottles will be slowly filled, avoiding agitation of the sample.

Surgical gloves will be worn by the sampler while collecting the sample to

avoid cross-contamination.

After filling each VOA sample bottle, the cap willl be secﬁrely tightened and
the Bottle will be inverted and tapped firmly on the heel of the hand. If
bubbles are visible, the bottle will be emptied and discarded and a new sa'rnple'
will be collected in a new sample bottle. All other Sample bottles will be

filled to their respective fill leveis and preserved (if required) vs@ith their

respective preservative.

A filtered sample will be collected for metals analysis. Filtering will be

performed during s;dmple collection at the well (i.e., within 15 minutes of

- sample collection). The filtering procedure is provided in Appendix D.

The exterior of the filled sample bottles will be decohtamjnated by washing in

a non-phosphate soap solution and rinsing with tap water.

Field measurements (pH, temperature, specific conductancej, field
observations (color, odor, turbidity), and the sample designation will be

recorded in a sample field book.

~ The sample bottles will be appropriately labeled as described in subsection

3.5.2, sealed in a zip-lock bag and immediately placed in an iced cooler.
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5.7 HYDRAULIC CONDUCTIVITY TESTING

In order to characterize hydraulic properties of the aquifer, hydrauiic conductivity tests will

. be performed on each of the monitoring wells installed during Phase II. The wells will be

tested using the "slug test” technique, where water level in the wells is insta'ntaneousl)‘/
changed, by physically raising or depressing the water level in the well, and the water level
recovery to the equilibrium level is recorded electronically with a pressure transducer. Many
of the Phase II wells are expecteii_to be screened in sand and. gi’avél zones of the -
unconsolidated deposits. These deposits typically have hydraulic conductivities in range of
10‘; to 103 m/sec (Freeze and Cherry, 1979); therefore recovery times are expected to be
short (1-2 minutes). Because of the short recovery times, it will be necessary to take
measures to minimize splashing during the early part of the water level recovery; In order to
meet this objective, CDM will use air pressure to depress water levels in the wells. This
wil} be gccomplished by using a pressurized air source (SBCA tank) attached to a pressure
regulator which is in turn coupled to the well by an adapter. Prior to the test, water level |
will be depressed to a level of 5 to 10 feet below the equilibrium level by applying a constané
air pressure, and allowed to equilibrate. To start the test, the pressure will be
instantaneously released through a large-diameter valve, and the water level recovery will be
elec;ronically recorded with a Hermit-Environmental Data Logger attached to a pressure

3
transducer.

In a conventional slug test, a physical "slug” of known volume is attached to a rope and
inserted or removed from a well to initiate an instantaneous water level change. The use of

air pressure to initiate the water level change offers two advantéges over the conventional

method:
1. Itis possible to cause a greater water levél change with air pressure than with
a slug. Water level changes of 10 feet are easily obtainable with the air
pressure method, whereas water level changes on the order of 0.5 to 1.5 feet
are typical for a conventional slug.
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In 'aquifers7' with high hydraulic ponductivitiés, larger water level changes are
associated with longer recovery times which producés more easily interpretable

data.

2. Because nothing is actually inserted into the well when using the air pressure
method, splashing and dripping are minimized, thus minimizing interference
during the early portion of the water level recovery curve and assisting data

interpretation.

For these reasons, the use of air pressure to initiate water level changes will be the preferred
method for conductivity tests. If, however, this method proves impracticable in the field, the

more conventional slug test method will be used. -

~ Water level records will be inspected in the'field to assure that the data from each test has

bene properly recorded and the recovery curves are interpretable. A minimum of three -

conductivity tests will be performed for each well.
The water level recovery curves will be analyzed by the method of Hvorslev as described in

Freeze and Cherry (1979) and/or the method of Bouwer and Rice (1976), in order to

determme numerical values for hydraullc conductivities.
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6.0 DECONTAMINATION PROCEDURES

\ .

Procedures to be followed to decontaminate equipment and personnel are fully described in
the Southeast Rockford Health and Safety Plan. . The procedures are summanzed below and
are further detailed in Appendix E.

2

6.1 PERSONNEL DECONTAMINATION

Personnel decontamination stations will be set up-at the edge of each study area. Personnel

will become thoroughly familiar with the decontamination procedure before work begins in
exclusion zones. The exclusion zone will be defined as an area 25 feet surrounding the
drilling, soil gas collection points, and groundwater sample collection points. The

decontamination procedure is as follows:

L2 Place equipment and/or samples in segregated equipment drop-areas. ;

° Remove disposable outer booties (when used). ' | !
° Remove chemical resistant outer gloves (when used)\. |
o Remove hard hat, goggles-safety glasses-face shield (when used).
o Remove inner disposable gloves.

@ Wash hands and face with water and hand soap.

6.2 EQUIPMENT DECONTAMINATION- -

Decontamination of large equipmeht (vehicles, backhoes, drill rigs and associated equipment)
will be performed at a poftab_le cleaning station (decontamihation pad). The decontamination
pad will be approximately 20 ft. larger and 20 ft. wider than the largest drilling vehicle used
for site work. The station will consist of a seamless heavy gauge (30 mil or greater) plastic

sheet, or other material of equal quality, which shall be laid over the ground surface. As

‘necessary, a base of sand will be placed on the ground to prevent damage to the membrane
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' liner from sharp protrusions in the ground. The sides of the sheet will be raised by tacking
them to a 2-inch x 4-inch (common two-by-four) length of wood, thereby creating a lip along
the perimeter. The front and rear of the sheet will be placed over a small, smooth soil berm

- to permit the drilling equipment to drive onto and off of the plastic sheet.

-

All equipment'will be steam-cleaned at the decontamination pad prior to initiation of work at

the site. This includes excavation equipment, drill rigs, casing, rods, bits, split-spoon

samplers, tools, and any other equipment brought on-site.

Between samples, the sampler will be decontaminated. Between boreholes all casing, rods,
“samplers, and other equipment used in the boreholes, including the mud plimp, will be
decontaminated. Between test pits all excavation equipment will be deconta_mihated. On the
larger machines the decontamination procedure will focus on tracks, wheels, buckets or

blade, and any obvious gross contamination (e.g., oil leaks) on the body of the machine.

Upon completion of drilling activities, all equipment including the drill rig, all casing, rods,

tools, and miscellaneous equipment will be decontaminated before leaving the site.

All soil and groundwater sampling equipment will be decontaminated prior to use, and all
reusable non-dedicated equipment (scoops, buckets, core sampiers; dredges, bottle sampler)
will be decontaminated between samples, and before removal from the site. The proccdufe

1s given in Table 6-1.

6.3 SAMPLE BOTTLE DECONTAMINATION

Sample bottles for shipment to the laboratories will be decontaminated by immersing the
bottle up to the neck in soap (Alconox or equivalent) and water solution and then rinsing

with potable or distilled water. Solvents will not be used to wash sample bottles.
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STANDARD DECONTAMINATION PROTOCOL FOR SAMPLING EQUIPMENT |

TABLE 6-1

. ‘ . ‘.
STEP 1 -- Scrub equipment thoroughly with soft-bristled brushes in a low-sudsing detergent

solution.
STEP 2 --
STEP 3 --

STEP 4 --

STEP 5 --

NOTE:

I:\1681-SAP.3

Rinse equipment with tap water by submerging and/or spraying.
Rinse equipment with distilled water by spraying until dripping.

Place equipment on plastic or aluminum foil and allow to air dry for five to

ten minutes.

Wrap equipment in plastic or aluminum foil for handling and/or storage until

next use.

In order to avoid analytical problems caused by solvent use in |
decontamination, solvents will not be used for decontamination. Only distilled
water shall be used for rinsing eciuipment. An exception will be made if upon
visual observation or high orgémic vapor readings it is determined that a zone
of highly contaminated material is encountered. In such an event, isopropyl

alcohol will be used before step 1 above.
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6.4 STORAGE AND DISPOSAL OF PHASE I RI-GENERATED WASTES

‘The sambiing and drilling activities are expected to generate solid and liquid "waste." The

activities, the anticipated type and the planned handling of the wastes are summarized below.

° Mohitoring well installation: SOLID: auger cuttings and excess soil/cuttings
collected and retained in drums for future disposal as directed by the IEPA;
" LIQUIDS: removed during well development -- retained in drums and disposed
of as directed by IEPA.

° Groundwater sampling: SOLID -- none; LIQUID -- retairied in drums and
- disposed of as directed by IEPA.

All disposable protective clothing, disposable sampling equipment and liquids generated by
decontamination procedures will be contained in 55-gallon drums and stored in a secure area

designated by IEPA. Disposal of these materials will be as directed by IEPA.

Solids and liquids will be contained separately. . Ultimate disposal of RI-generated wastes will
proceed as directed by IEPA. - ‘
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" 7.0 FIELD QUALITY CONTROL PROCEDURES -

"To ensure the level of data quality required for Superfund Remedial Invesﬁgations, the

following Quality Control (QC) procedures will be performed. QC sample requirements are

summarized in Table 1-1.

7.1 SOIL AND GROUNDWATER QOC SAMPLES

Field Duplicates

One duplicate soil and groundwater samplé will be collected for every 10 samples (or portion
thereof) collected in the ﬁelh. ‘Duplicate samples will be collected at the same sample
volume and in the same type of container as other samples. Duplicate sample quantities and

collection shall apply to both soil and water samples.

Field Blanks

One field blank water sample will be prepared for every ten groundwater samples collected.
Field blanks will be prepared by filling water sample bottles with reagent-grade distilled
water from the sampling device (if possible), at the same volume as the groundwater

samples. Sample bottles for all parameters will be piepared. These samples wi‘ll be

. prepared in close proximity to an actual sample location. This location will be recorded in

the sample field log book. For metals and cyanide analysis, the field blanké (for these
filtered .samples) shall be prepared by filling the sample bottles with reagent-grade distilled
water that has been routed through the decontaminated sampling devices, including the

decontaminated filter.
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Trip Blanks
A trip blank for: vélatile'orgahic analysis (VOA) will be included in each sample shipment’
for volatile organic analysié. The trip blank will consist of four 40.—m1 VOA vials filled with
reagent-grade distilled water. The trip blank will be prepared in the office or laboratory,
transported to the field, and shipped with the other samples to the CLP "Withoutvbeing
opened. The trip blank will be documented on a SAS report form for shipment to the
Contract Laboratory Program. |

Matrix Spike and Matrix Spike Duplicates

All samples designated as MS/MSD samples will be collected as specified in the USEPA
Region v Sample Handling Manual. Matrix spike samples will be denoted by the sample.
number followed by an -MSD suffix on sample tags, chain-of-custody forms, and other

appropriate sample paperwork.

Water samples for semivolatile (extractables and pesticides/PCBs) MS/MSD analysis will be
collected at double volume at frequency of one per twenty samples. No additional water
safnple volume will be required for TDS, TSS, metalé, cyanide, minerals, or nutrients as
well as all parameters for any soil samples. MS/MSD -analysis is not required for low

concentration volatile organics.

Performance Evaluation Samples

Performance Evaluation Samples (PES) will be submitted with the low concentration volat.ile
organic samples. One PES will besubmitted for every 20 samples shipped or once during
each 7-day calendar period of sample shipping. PES samples will be supplied to CDM by
USEPA CRL. | B |

S
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7.2 VERTICAL PROFILING QC SAMPLES

One duplicate sample will be analyzed for every 10 vertical profiling groundwater samples
(collected for screening ﬁurposes during drilling). Duplicate samples will be collected at the

same sample volume and in the same type of container (40-ml VOA vials) as other samples.

One field blank sample will be analyzed for every 10 vertical profiling groundwater samples.

Field blanks will be prepared by filling the 40-ml VOA vials with reagent-grade water from

the same sampling device (if possible), at the same sampling volume as the other vertical

profiling samples. The-field blank sampling location will be recorded in the field log book.
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SF SAMPLE DOCUMENTATION REOUIREHE&TS

Contract Laboratory Pro‘ran‘

Traffic Reports

" Chain of Custody Fors

SAS Packing List

Sasple Tags

CRL Saople Data Report

Chain of Custody Seals

Dicxin Shipment Record

Central Regional Laberatory

Chain of Custody Fora
EPA CRL Analysis Request Fors
Sample Tags

Chain of Custody Seals

'

C~1 through C-12

C-13

C-16

C-18

c-20

c-19

c-23

c-13

c-25

C-18

. c-18

through

'through

through

through

through

through
through

through

c-15

C-17

Cc-19

¢-22

C-24



SAS PACKING LIST

i Insert assigncd SAS case nusber.
2. Insert EPA region nusber. VY and your contractor conp.ny nane.

3. Insert sanple tesam leader's name.
4, Insert sasple team jeader's cffice tclcphono nuaber (do not use field

cffice telephone nuaber). . L

. 5. . Insert date sasple vas taken.

- Indicate date of shipasent.
7. Insert the site nase only {f {t does not copy onto the lab’s copy (see

nots below). Also list the site/spill ID.
8. Insert laboratory name and address. and tha carrier name and airb(ll

nuaber.
S. Indicate nase of laboratory contact.
10. List SAS sasple numbers. wvhich should {nclude SAS number (i.e.. 11 the

SAS § is 27T43E. the samples vouid be nuabered as 27435-01.
2743E-02. etc.?
11. Specify sample matrix, conctntratlcn. tag nulbcr. and analysis to be
perforsed (e.g., lov concentration sof! salplc for PCB analysis,
tag nuaber 5-48246).
Ind{cate vhether shipaent i{s complete at the bottom cf the fora.
12. Leave BLANK - laboratory use only.

NOTE: The site nase should not be written on this form vhile all copies are
attached {f there is no protection to prevent the site name from appearing on
the lab's copies. The CLP laboratory should not have this inforsation.
Therefore, either use a site code or separate the copies and only write the
site nase on the Regional and SMO copies of this fora, if necessary.

~

THIS IS A FOUR COPY FORNM:
The top copy should be sent to SMO within a day or two of shipping samples.

The gecond (yellow) eepy should be sent vith other papcrvork tor a site to

-the Region V RSCC.

The bottos two cspies (pink and gold) get sent to the CLP laboratories with
the samples.

C-16
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'US. ENVIRONMENTAL PROTECTION AGENCY

K . . CLP Sample Management Otfice

P.O. Box 318 - Alexandria, Virginia 22313
Phone: 703/557-2490 - FTS5/557-2490

SPECIAL ANALYTICAL SERYICE
PACKING LIST

Sampling Office: @ Sampling Dnc(s)-:

(name)
Site Name/Code:

® &

Sampling Contact: Date Shipped:

(phone)

Ship To:

Sample Sample Description
Numbers Le., Analysis, Matrix, Concentration

1. »n

A

SAS Number

@ .

Am@

For Lxb Use Only

‘Date Samples Rec's:

Received By:

—
——

Sample Condition on
Receipt at Lab

3.

o

é.

7.

3.

9.

T

11

T —
10. ([Q) . e
. ° l ' ) :
|

12.

13.

- 18,

13.

16.

/ 17.

1L,

19.

20. h

N

v

c- 17

For Lab Use Only

Vhitf = SMO Copy, Yellow - Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy




1.

2.
3.
4.
S.
6.

7‘
8.
9.

10a.Indicate traffic report number ({.s.. EUB4E or MEX013) for that sa-plo it

the CRL.

i0b.
i1.
12.

SAMPLE TAG

Enter your project number for thes szite, vhich aay be the first six

digits of the CRL log nuasber (ses page C-21).
Enter the sampling station code. i.e.. MW1, BLK. 551, etc.

Enter dats of sampling.

Enter time of sampling (mflitary time oniyl.
Specify "grab™ or "composits® sample with an *X°.

Insert station location.

It the sasple i{s a field dlank or {f to be used

for the spike or duplicate analysis, noctats hers.
Obtain signature of sample tean ]eader.

Indicate presence of preservative vith an "X,
Specify analytes for analysis vith an ) &

the sasples are being shipped to the CLP. [f the szampies are going to

1ist the CRL log nuaber.

Indicate the case nusber.
Laave BLANK (for laboratory use only).
Enter any desired analyses not listed on the tag provided
(e.g., PCB’s, amacnia. sulfide. etc.) and mark the box with -

an *X%.

NOTE: Each sasple container should have a separate tag.
All field bilanks should be designated as such on the saaple tags, clthor in
the 'Resarks' field (10a and 10b) or in the *Station Location' field (8).

C-18
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DNTRODUCTION AND INSTRUCTIONS FOR USE OF
MULTI-SAMPLE ORGANIC AND INORGANIC TRAFFIC REPORTS

Introduction: Samples and Sampie Nambers

Contract Labonatory Program (CLP) multi-mmple Traffic Repors (TR:) can docu-
ment up t© twenty mmples shipped t0 one CLP haboratory under ons Case Number,

. mmnmthc_ncdfunuy:himwflﬁuﬂcnud.?hhonury.

The CL?': definition of ‘nnyls‘ - wed on the RAS mlyual prograsx  ())
orgazic, (2) YOA ezly (3) ncr;un:. : :

A CLP nample is one magiz — water or 3oil — and consiss of all the mample aliquos
from » rarmple smuon locatios for analysis in ooe RAS amalytical program. The CLP
assigns & maique Sample Neo. to each such set of n.l.iqudsl seat o one CLP haboratory.
The unigue Sampie Numbers are printed oz the adhesive Jabels. The mmplers must
acsurately transfer this eritical Sample Number o the TR :

Organic Sample Numbers are ‘iz the formar XX123, sad have six habels per swigc
four for extracables, and two for YOAs (see stachment). CAUTION: The orgasic

sample labels provide two options for each Sample No. = habels for water amples and
labels for soil mmples. USE ONLY ONE OF THE TWO OPTIONS. Az individul
sampie will be snalyzed as EITHER 8 water or g scil, but pever both. DESTROY
THE UNUSED LABELS to prevent dupﬁaﬁon of Sampie Numbers.

Inorganic Sample Numbers are in the format MXX 123 and have seven labels per strip:
two for Total Meals, two for Cysnide sad three extra (see srachmesnt). Remember
that the waique Sample No. must only be msed once so DESTROY THE EXTRA
LABELS.

Use only the labels provided to the Region in which you are sampling. CLP Sample
Numbers are 22 alphanumeric code specific to each Region: '

Letier Code ' ' Letter Code
Qreanic, Inoreanic  Region - Qrzanic, Inorganic Reazion
A, MA 1 = F.MF vi
B. MB ' n G. MG vit
C. MC m . H, MH Vi
D. MD v - Y. MY X
E, ME v ’ 3o M - X

c-1



RMMBER.

© mnmhwtw-a&u&m&mwmto{mplammw

habontery. : . -

o Omazic msiples, *YOA Only” nﬁnpk:. and isorpanic mmples aze axzigned

separate, maique Sample Numbers. Each consists of all the mmple aliquos from 8
ssmple station locstiosn. : :

° A&PMSmphvmuudrndBMunmorandmple

© Prevent aczidental dupl.u:.ncn of Sample Nnmben by destroying nauscd hbe!s.
0o Use uhm&nakNumheanmmkgm

Conple:hg the l-'orn Case Docuuludoa ,

EatertthueNo tad SAS Ne. Gfmhable)uthemmmoftbetom.
Compleu the boxes iz the headern: -

Box No. I: |
Type of Activity:

If sampling s inder Superfund, circle the code which dés:rx’bes the task of the
sampling missior

PA - Preliminary Apessment

Sl- Site Investigation : .
ESl - _ Expanded Site lnvcngmon ‘
RIFS« ~ Remedia! Investigation Fwnbihry Study

RD - Remedial Design .

RA = Remedial Action 4

ER & ~ T Emergency Response (Rmnl)
'NPLD =  National Priorities List Delete
O e M- Openstions and Maintenance

.

If sampling &t mot under the Supefrund ‘program, enter the aame of program,
e.g.. RCRA. Enter the site name, the city, state, and Site Spill ID (provided

. -

by Region) in the dm;mled spaces.



Box No.z

Regioaal Iaformatioa '
Eater the Region sumber, the mame of your mmplisg ‘company, and_your
same in the designatad spaces. - . '

Box No. X:
' Ship To:

Eater the name of the CLP laboratory and its full address in the box. Eater
the pame of the mmple custodizn or CLP contct in the box provided.

Eater the beginzing and ending mmpling dates ‘i.n the designated mc:.

Ester the date shipped, the carrier code (c.;..F-Fo&enJ Express, P =
Purolstor, etz.) and the 2irbill sumber in the _wpr’orpiau spaces.

Completing the Form - Sample Documestation

Carefully transcribe the CLP Sample No. from the printed mmple labels oo the TR in

the space provided.

Complete columns A through E to describe the mmple: '
' Columa A, Sample Description: ..

Eater the appropriate ample description code from Box 6. NOTE: Deseribe
RINSATES or BLANKS as ®3 “Leachate® in Column A. Write the word
*Rinsate’® or *Blank’® in Column D, the Special Handling section, or in Column

E. the Station Location section. Note: ltem =3 “Oil° and liem ®7 *Waste® are
for RAS PLUS SAS projecs oaly. Do sot ship oily samples or waste without |

making prior srrangements with SMO,

Columa B, Ceacestration:

Organic = If sample B8 low or nedinm‘énenmﬁon. eater °L°. When
shipping RAS plus SAS high concentration samples (previously arranged with
SMOQ), enter °H°. ..



Ioorganic - Eater "L° for low concentration, *M" for medium concentation,
and "K" for high concentration (under previous RAS plus SAS srrangemeat).
REMINDER: Sh;p--d;mndhuhmmmmndmm
samples in metals eans, -

Colsms € RAS Asalyils
Chbeck the analytical Fractions requested o sach mmple. -

Colums D: Special Hasdllag:

’Uu&kmwnlemt»ed!yuimﬁﬂmmﬁnnenu. Rinszte

or blank smamples should be identified as such in this space. When shipping
RAS plus SAS namples you may eode SAS parameters in the blank space (eg.,
A = sulfste, B -"Cl, etc.) and ester the codes in this column. ‘

Colums E: Statios Loeation: : -

Enter the station location in the space provided.

JMPORTANT: SAMPLERS MUST INDICATE ON EACH TRAFFIC REPORT WHETHER SAMPLING

15 COMPLETE OR IF MORE SAMPLES WILL BE SHIPPED UNDIR THE SAME CASE NUMBER.

THIS STATEMENT CAN BE WRITTEN ANYWHERE ON THE FORM THAT DOES NOT OBSCURE
NECESSARY INFORMATION, AND CAN BE AS SIMPLE A STATEMENT AS ® SHIPMENT COHPLETE
FOR THIS CASE® OR *MORE SAMPLES TO COHZ UNDER THIS CASE.®

€4
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Con mw&mlim-;:l‘m:\—;omo" o ﬂnlu . e£ '(g"ii;s;v::v-il Cree N'O S
P vaci Lsbaratn Progrim Semple ignsgemant Oftce pin of Custody Record NA 17, oy

703-857-2490 FI1S $87-2400 (For Organic CLP Analysis)
1. Project Code | Account Code 2. RogbnNo Sampling Co. Fmiot ' 6. Presor- 7. SaMple .
: live Description .
EAE fkes | Fed EX_ e, | B
in Colur_nn A)

Regional Information - Sa ot)txnmo) Alrbll Numtm olumn D)

1FA 1O A KDUR ﬁ 3110833380 1. HCI 3 Surtace Water 1
Non-Superiund Program A | Sn? S|g{aluu 5. Ship To H a E | :i;: Eglg?go‘ . 2: l':_; achate : Z.
A 6{ i WI i 4 . Rinsate

1Site Name T Fomegied 17[0 IAS DRNE. S Other S. SolVSed!mant
| o % m*‘ﬁ innenpblis, mn sl | R |
S T T [EhespWip |oR — _ ce only . " ) :
'- ?/'Kj‘mm‘.ll\l 70 | SES:.”MSE&. HHN Pﬁul Ernst A e
ghoe (o chelumnbal Mo | doitets | sl | h o e | ougue
{trom trom | Med |Comp /] from | High | or Teg Numbers Number Sample Samp. No.
labels) |B9X 7| High| Grab | Box 8}vOA | BNA | Pesv |AROY . : Coflection
. PCB} TOX . L .
£££/_2.5 LiIG|lo 130624-2% 45§ 77/92. 909|  IMEIK ol ,
EPPIZ|5 | L . 130629~ 3[\BA0EGO-1ZHY7/92 830 EJK - PP
EPETAIB TG [C 30 45978 Bk Db 776 $30| ImEK S
LIG |G 13063a- “utl/7/22. 915
EP21 | | LG A130639-4, 1501 1/2/92 1005
Al Glbl ( = %
EPP2al T & j 30645
| 113064
EPP23| H | L g' 1 gmuEﬂ_M
£ LFAD fi L G" . EB-01 'pjn'

o, l—,l o

Shipment for Cgse | Page 1 of _] Sample used lor a

complera? ( Y. o e llon ampler Sognaluus Chain of Custody Soal Number
I EPPIT{EPPAl J—Tl TS the 117565155
' HAIN OF CUS m 7W I j “nore Sq

Relinquished br: {Signature) Date/ Time Received by: (Signanre) Rollnquish Y: (Signarwn( 01 ol Recgi bg (Srgnarure)
. ' f ’{dq '

/7/9.2 1830

|Relinquishdd by: (Signanre) Datol‘limo - {Received by: (Signanxe) Relinquished by: (Signanwre) . Date/Time |Received by: (s:gna!ure)»

‘ﬂ:c.oivod b{: (Sllgmun) Dl}: '[Tmo ﬂocuv:g‘l;u Labot,tx! Sy Date/ Time Hemarks ls.euslody soal Intact? YINlnonol

EPA Fo: l 0-2 (Rev. 5-91) ﬂopluo'c !Pl. Fom W’-‘p, previous editlon which ﬁoy be uod ‘: Spit Slﬂﬁl“ Dm.p"d (Signanxe) . .

vZied gcanes



| ENVIRON.TAL PROTECTION AGENCY
23C .. "\ [+ 3

{tice of Enforcement ' QT ' - .

3_5 g 3 CHAIN OF ODY RECORD . Chic uumu oocoa

_ PROJ NO. an:r'r NAME ‘ _ 0 ‘ A #‘f -

| o - . NO. _ -
SAMPI. * Smapore) L . | o A N ,
- CON- B REMARKS :
ale® TAINERS lLow CQNQ"A.,;L.
STA.NO. | DATE NME g -4 STATION LOCATION

° ' Tae_ NumbeR Madri Z(,..
805 CRMWIS-01tmaD| 8 |o|d 169170 ~T1 qrourndusted

‘ 1691780 ggmmd;.mﬁg

19131- 83 qronndioater
1 l(ﬁlﬂfi -86 ggbu[dmgg
I I&Hla? ﬂ__gxmndm TeR

a5 ¢ RmhbIDAS-
742925 (EmW0as5-02 1
Vih4915| CRMWASS-01

711300 __EBoI

G [\\(eo

WL wjss

vz

: : (ARL TRQ;'_S l'qg FormMS_iN gm!.f
&nqunh by: 18 / 7(0 {Time | Received by: Signeture) Relinquished by: (Signeture) , Date /Time { Rewdived by: fSignerure) 8
. . . [o]
: : " : ]
fw{:/ /gwua 12183, . B 1
- @.,,

Rcllnqul: by: (Signature) Date /Time |Received by: (Signature) : Relinquished by: [Signsrure! Date / Time | Recelved by: /Sipnenirel

Aelinquished by: ' 4 :

e nqu . ”_"’f""“'?’ Date { Time mm,loy\ubwotowbv Dste [Time Remarks S { ng a FCE Ex 4o cﬁ
(] | | | |Aiebili3 1060853196

Nt e . renmnenies S'MM: Pink -—~Ooondlnl|o' Flold Filos: Yollow ‘Mﬂv Flie f (‘ ] 4"’7\4 \/ C)(H":) ) '6‘3‘».) lﬁi__ |

T ee——————————



PRESERVATIVE: H2504 O

.. 2020 05i3A58)

.\’

i lw {o :g IHELC HNO3 O NaOH G Otherg O
Iz Gal ANALYSES
2 5 VOA |_IMETALS |
Ela | ABN | |CYANIDE [
5 PEST/PCB - |
2 = f i [Mercury |
2 '|Pesticaes ! |Fiuonde |
< |: Heroiciaes i |Ntrate/Ntme .. | | |
© e € pw[PCB__ |_|TOC |
e )
< 2~ |PCDDPZOF | [8OD ;
5 B 23.7.867C0D | |coB |
& 53 Ames Mutagen L |TDS | e
3 | Astestos | 1TSS i
%" Phesonorus t 108G |
2 TO1 | |Suliate [ e
o T02 T TChionde ] q PRESERVATIVE: HzS0s O
3 | [Sulide w | oL HNOLX NsOH O Otera
E TOX | | Ammonia <
= g [SBOO |_| Aalinny il 2 . voa METALS
€ g Bio-Acte |_IAcuday wy ABN CYANIDE
3 T Bio-Chronic | |TKN § ‘ PEST/CB
. ° 3 (7-] - Mercury
3 E N |emans: m; Pestcides Fluonds .
3 Z - 10 UL Hebicdes NErata/Nire
3 2 s J[8. JEc8 TOC
e ™3 L€ e\ [PEe0PCOF 8OO
- & USE FORMS/MSD 0 11 = s '
- Tag Numoer _ . Lab Sampie Number | | 3 Ne 2.3.7.8-TCOD cos
§ !s5— 198823 NN AnerMsoen LIS
S Py 18 N Asbestos TSS
-swe - . ’# E Pl m . m
%ﬁ > TO1 Sultate
. =1 TO2 Chioride
|2 ‘ Sutide_
, WEH e — Ammoria
a-le 3 [P .
g o | |Bo-Acne Acidity
d & =3z )|Bo-Chrone TRV
Y,
-4 =3 [Remarxs: :
—’F\; gt E SERSEHISRT
TRWNESS  mETKeY-
2 <Y .
Ve NI Gserorvemss o
- |8 -
- Tag Number Lab Sampis Nurr
SlE Nils— 198824 q
7 v ] -
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con vivied Stvws £y MO <. Protec ... Joncy
PQ Box 818 Afexandra, VA 22213

703-857-2490 FUS £57.2400

Management

Packing List‘Chain of Custody

_DAD W,

G922E

)

C e

Sﬁcla. M8y CAs 2N\ .2

(Signa

1. Project Code Acocount Code 2. Roglon No 1 Sampling Co. 4. Dgte ped |Carrler _ 6. S . ‘
i_‘%ﬁ?ﬁ- EtE HKC)S //‘77’92 f%d E)( . D:Tgl;ﬂon ' 7'(’:’E'nel::'I\::‘Calumn c
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Non-Superiund Program Sapmpler Siprature / . . Ship - Ground Water . g
| Kounin | AENTEC. | 3 e } e
STa) "3 Type ol Ay erag o JHO ! MunicipA 5. SollSedimant SNAOH P
- o (R i Roanoke, U 2H0LT) -y G
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10. ' - ,
:ﬂ";:o'm:;;!? fo A)s Pagetol | Sample Used !ot Splke and/or Duplicate Additional Sampler Signatures Chain of Custody Seal Number
- E-03 ,"' 175L72-73 |
| . ' CHAIN OF CUSTODY RECORD o
?m' edby: (Signature) ,/ Date / Time Received by: (Slgnﬂwo) ~ |Reiinquished by: (Signature) Date/Time  |Received by: (Signature) gw
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.



A.

'L I

~ ' SAMPLER INSTRUCTIONS FOR USE OF
HUI.'H SAMPLE ORGANIC AND INORGANIC TRAFFIC REPORTS
BORIZONTAL FORMAT .
EPA FORM #5110-1 (INORGANICS) AND
FORM 9110-2 (ORGANICS) .

1/20/39
htrodn:ﬂen = Samples and Sample Nambers

- The Contract Laboratory Pro:mn (CLP) Orpank xnd borgznic Multi-Sample Traffic

Repors (TRsS) document mamples shipped to CLP hboratories. You must use TRs each

time you :hprpu:u:e Analytical Services (RAS) mmpies ©© 2 CLP hboratwory, The -
new borizooml vemion of the mult-mmple TRs may document Bp t© 20 mmples

:hxppedmouﬂ.?hboumqndam&skmbcrudm:nﬂyualmm

- e - came

G.anpletypsmdeﬁnedbythemw;mm ‘I'ha'emcarren:!y
three organic/inorganic programs  inorganic, organic,, and fast-turnaromnd VOAs.
Inorganic samples may be analyzed for Toml Memk, Cyznide or both. Organic amples
may be analyzed for Volatle Organics (VOAs), Base/Nentnl/A::d (BNAs),
Pesticide /PCBs, or &y combination of these.. VOA-Ozly mmples are in 3 sepanate:
progam from organics becsuse of the faster txoxround provided. Inorganic samples
are documented on Inorganic TRs. Orgasic asd YOA-Cnly amples are documesnted o
Orgzanic TRs.

A CLP mmple is one matriz = water or 01l — pever both. The CLP mample is further

‘defined as consisting of all the mmple aliquons from one smton location, for each

marix and RAS analytica] program. For example, let’s 3y you were sampling at Pond
A. You plin to collest one water ample and one soil/sediment sample, each to be
analyzed for VOAs, BNAs, Pestcide/PCRs, Tom! Meals and Cyxnide. Al the bottles
for the mzms_‘_fzm analyses at this saton — VOA vials, BNA jars, and .
Pesuicide /PCB jars — make up pne organic CLP mample, not three. All of the bomles
for the grganic soil amalysis — YOA viak and BNA/Pesticide/PCB jars — make up the
second organic CLP mmple. The bonles for imorzanic water asalysis xt this smtion -
oze for Towl Menls and one for Cyanide — make wp gne inorganic CLP sample, not
two. The bottle for mnorganic soil analysis makes uvp the second inorganic CLP sample
from Pond A. Even t.bongh you have collested & water and 3 soil for five different
a.na.lysu from Pond A, you've coliested four CLP mmpies — an organic water, an
organic soil, an inorganic water and an inorganic sml '
The CLP ;em!:s uuque Szmple Numbers whick must be u:x;ned o exch organic,
VOA-Only, and inorganic sample. The uniqoe CLP Sample Numbers are printed on
the sdhesive habels. It i your respoasidility ® assign this' eritical Sample Number
mec:!y and © transcribe it accurately oz the TR

If the organic sample will be splft between a 14 day YOA-only lab and a
RAS organic lab, two CLP sample numbers for each sample must be used.

The VOA only lab sample would have one mumber and the ABN/Pesticides/PCBs

Sample fraction would be assigned another nunber. A good rule of thumb

. -is one sample number per smp‘le per lab.

Orxzmc and YOA-Only Sa.:npl: Numbers are in the format XX123, l.nd have ten hbe!s
per strip:  four for exwmacmbles, " two for VOAS, and four blank (extra). (See
Attachment 1.) DESTROY THE UNUSED LABELS to prevest duphanon of Sample
Nuxnber:. :

lnorg:.mc Sample Numbers are in the format MOCX123 and bave seven labels per strip:

two for Total Meuls, two for Cyanide and three extra (see Amachmeat ]). Remember -

‘that the umique Sample No. must only be msed omce. DESTROY THE EXTRA

¥ sOTYTC



Use on!y- the habels provided to the Regios in vh.i:ﬁ you srz mampling. CLP Sample
Numbess are slphabetizally coded to correspoad with each Region as fonows: ‘

Letter Code . Lenter Code

" Qrzanic. Inorzanic xsmn . Qrmnic. Inorzanic Resion
A MA 1 F MF Y1
B MB n G MG vo
€ MC m H MH ym
D MD v Y MY X
E  ME v 3 . M3 X

RBCEM:BER.:'

° TR:mmbemdfoxn:beseNovx:bmah.:pmntcfnmpluma:hm
lsboratory.

o Organic samples, YOA-Ozly mmples, tzd inorganic mmples zre assigned separate,
uzique Sample Numbers. Eiach mmple consiss of all the sample aliquos from a
sample stion location for analysis in one of the three azalytical programs.

A CLP RAS mample will be analyzed as pither 2 water or 2 soil sample.
Prevent ac=idesm! duplication of Sample Numbers by destroying waused habels. -
Use only the S.unple Nmbers M;. ::: yoar Rem

[

The samp‘lers must 1nd1cate on each Tra‘ﬁc Report whether sh'lpment is
complete

~ent— . '~

Completing the Form - Case Doéunauﬂon '
(Attachments 2 & 3)

Ester the Case No. rad SAS No (il applicable) ar the wp right of the form. Complere
the boxes m the header

A

Box No. It
Type of Activity:

!fnnpﬁnghmkwfnd.cbﬂcmmvhhhdm‘bammkof&e

ot ) : RD Remedial Design
E "mn fR RIFS Remedial! In Feasibil

ency oval) g el vst;pnon easil xtySmdy
Expanded Site Investigation ST’ Sat Lndl tigatio

Natioral Priorities List Deleze  ¢1p,
‘Operations and Maintezance sTS1
Preliminary Assessment

Remedial Action . O , Flease s"_“”_’:__, |

g s:mplmg i3 not under the Superfund program, enwr the pame of progrun. eg.. -

State Lesd Assessment \
State Lesd Site Invsnpnon

3 oguNy

Enter the site name, the ciry, sate, ind Site Spill ID in the designated spaces.

c-9
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(Attachments 2-3)

Box‘b-lo.'z '

P.ezioia.l isformstion: »
Enter the Region number, the pame of your sampling company, . and your pame
. in the desxgnated spaces.

Box No. ¥
 Ship Te:
EnmrthemecftheCLPhbonmryndmfnnaddrwutbebox. Eater the

pame of the sampie cnnodnn or CI.P eonu:x in the box provaded.
Box No. ¢

Shippirg Information:

. Ester the dste shipped, the carrier code (e.3., F = Federal Express, P = Purolator,
etc.) and the airbill sumber in the appropriate spaces.

‘Completing the Form - Sample Documeatation

Carefully transcribe the CLP Sample No. from the printed samiple lsbels on the TR in
the space provided.

Complete columns A through G to describe the sample:
Column A, Sample Description:

Eater the sppropriate sample description code from Box S. NOTE: Describe

BLANKS as #3 "Leachate” in Column A, Write the word "Blank’® in Column D,

the Special Handling section. Note: Item w6 *Oil* snd Item =7 "Waste® are for

RAS PLUS SAS projects only. Do ot ship oily samples or waste samples without
. making prior arrangemens with SMO

Coluzms B, Concentration:

Organic - If mample is estimated to be Jow or medium concentration, enter "L°.
Whez shipping RAS Plus SAS high concentration samples (previously arranged
with SMO), enter “H".

Inorganic - Eater "L" for Jow comnmuon. M for medium eoncentnnon. and
“H" for high concentrstion (under previous RAS Plus SAS srmangement).

R.EM!NDER. Ship medium and high conceatration organic and inorganic samples
‘ in nm! cans.

Colun C: RAS Amalysic
Check the analytical fractions requested on each sample.
Colums D: Special Handlisg:

Use this space to specify any special handliing requirementss. Blank samples
sbould be idestified as such in this space. When shipping RAS Plus SAS samples
you may code SAS parameters in the blank space (eg.. A = mulfate, B = Cl, etc.)
snd enter the codes in this colums.

Instructions op the Revcru

(Attachments 4-5)

Instructions summarizing CLP sample volumes, packaging snd reporting requxrcnenc
ere Arinesd An the haal af she TD,.



f

: Unlied Suales Environmental Pioleciion Agency . . Caso Numbel  |SAS Ko (4 spphcable)
" Contna Lasoraory Progium_ Gumple banagiman Otce Organic Traffic Report
w EPA 1038323400 _ FT$ 8372490 (For CLP Use Only) 10000
1. lyoa of Acuviiy [Check one) 1. Reglon b wrber [Bemplng €a. |4 Dala Shipped [ALDI Numbet T Sample Desciipiion finier i Columa A)
enr [ Yoo Jan [u T8l AT flcmt 12y Jptl 13345 710 1. Burlace Waler
I )en wa Jao | Other (Specilyy [ Samplet (Hima) Cauded ¥ 2. Ground Waled
€50 [ fea | |mes[ " |erea John Do ~ 3. Leachae
tonBuptdund Progiam 1 6hp Wols vohumae saquised fo matils 4. Rinsate
o H B Lelro. spihaldupiasts aqueous sample. 5. sow:;sam
o Ham - . 8. Ol
il eels Dump 113 Arcend WRY | S medumbnd Mohconaentiston | . Waste (s’asy
Gix s _ Vv [WEAD|  phpe VA 8. Owhet (BAS) (Specily)
B_Q M "D lA m R b ATIN: Sacalt 8ee teveras kot sddisionsl lnstiuciions.
(A) (L)) © 0) (U] n ) :
ar Ssmple | Concon AAS Analyshe DatelTims of Conetponding
g | i | e - I (RCTC R L
. : voA fama LU Hansung | Sample -
Frombisy c"“‘. a-w rce . Humbet >
EAJL3 | & | L | X]¥IY
enfry | 4 1 ¢ Ixlxlg 4
eang |l 3 | |x alark

o BPA Porm B110-3{0-08) Roplaces EPA Form 2078 1, which msy be used.

-

Blus - 0MO Copy Plak« Reglon Copy Whils - Lab Copy fof Retum to GUQ  Wllow « Lab Copy

~




N

.’\h'— United Siates Eavionmental Protection Agency . [Caso Number  |SAS Mo (4 spplcadie)
1a . Conuact Labausiory Pogram _ Ssmple Manapamant Otca . Inorganic Trallic Report
N7 EP A D)S§12K _FIS 8512450 (Fof CLP Use Only) /0,400
1. oo o kum (Cm- ) 1. Raglon Humbes [Ssmpling Co. ) u-u Number v Sample Dasciption {Enier 1 Column A)
ENP S STR V-.- Acm Q L] = hd 1 Surface Water
1) Ohar Spacityy [Sampler jHame] 'c""" - 2. Ground Waler
€8 " "’“ "" Taba Do . . 3. Leachate
Kon Bupedund Fiogiam 380 Double voluma taquived lor msalris 4. Rinssle :
A spikaldupicale squecus semple. 8. Soi/Sediment
“ﬂw"é ; LAd N. Y Ship medum and Ngh concentsalion ‘1’ ?VH‘SASSIAS)
R ee . . Wasle (
LU R T — "t AA"“JL AV [t pucan 6. Other (SAS) (Specit)
BOS‘\"\ 10Y 3] £ Suuwuloudaaomlhumctm
car s.%u Conton ArS ﬂuw ol “ Os I‘l'l'mo of c«..:g:n&\g
! ] g [ ]
Samgle | Dasci- :I: Specisl Sisiion Semple (:omic
Numbes - T Hending Locatlon Colaciion smole
(From ladela) c_mz l.a':m | viouse Cranide . . Numbes
‘ImEanR3 ) L I m I XX
mepM] 5 | m | X1 e A
mepa 5] 3 1o | Xl | flavK - —

BPA Forrn 8310-1 [0-00) Asplaces EPA Form 2076-4 which may be used.
* .

Grasn « BMO Copy Pink« Reglan Copy Whils + Lab Copy lof Reluin to MO  Wiliew « Lab Copy

= ]
b
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10.

iL.

2.

13.

CHAIN-OF-CUSTODY FORM

Enter your yrojoct t or the first six digits of the CRL loc nuaber. (see
page C-200.

Enter the case nuzber or SAS nuaber (do not enter the sits name).
Obtain the full signature of sample teanm |sader.

Enter the traffic report sasple number or the SAS saapie nuamber.

List saspling cates for all samples. .

List sappling tises for all samples.

Indicate ‘:rab',fcanpositt' sazple with an "X",
List station locations and other {nforsation , {.e.., °blank’, use for
the MS/MSD. wete.

Enter nusber of containars per sasple and container voluse (c.g..z-do
ml).

List analyses {ndividually. (VOA,ABN,PEST/PCB.MET.CN.ste.; for soils, .
me%als and cyanide are taken from the sase containsr, therefore the

MET & CN sheuld be together in one colusn.)

Construct eslumn heading for "tag number” and l{st tag numbers for each
sazple container.

Obtain signature of sanplo tsas leader and carry out chain of custody
procadures.

Stats carrier service and air bill nuaber. jad service. and custody
seal numbers are written here.

.

NOTE:

One Chain-0f-Custody should be fi{lled out per shipping container.
The purpose of using site code {s tc prevent the contract
laboratory from obtaining the site name. An alternative to
using a site code is to separate the copies and write the site
naae on ycur copy and the Rnglon's copy, leaving that field
blank on the lab’s copy.

THIS 1S A THREE COPY FORM:
The top copy goes to the CRL or CLP laboratery with the samples.

-The second copy (pink) goes to SMO {{ the sasples are going to the CLP.

The last copy (yellow) goes to the RSCC with other paperwvork for the
site (for samples shipped to the CLP).

(continued)

c-13



CHAIN OF CUSTODY FORM (continued)

1?7 numbered COC seals are not available from Region V, then the alternate COC
sea! (a white seal that needs to be signed and dated upon use) should be
used. In this case. a note ghould be sade on the COC fors indicating that
these seals wvere used {ngtead of the nusbdbered seals.

For sasples coming to the CRL for analisls. the site name should be entered.
The CRL log nusber should be used to identify the sample (instead of the
traffic report number), as vell as the tag number and analyses requested.

Alsc. list the QC bottle lot nusbers in the remarks area if you are not
tracking this on your saspling satrix. '



3 el

. ’ REQION B8
ENVIHUNMEN IAL PROTECTION AGENCY : .
Offics :' Entorcement . 230 South Deartborn Stroet
. CHAIN OF CUSTODY RECORD Chicago, Niinole 60604,
PROJ. NO. PNOJECT NAME . ’ !
NO.

SAMPLERS: {Sigratrre) ) oF ‘

: ' K

3 coN. v @) . REMARKS

g TAINERS

a STATION I.OCAYI(‘)N @
(1) ' , .
s

STA.NO. | DATE | TIME

(5] () N - —

@)

ﬂlllnqull?b)v: (Sipnstvee) Date /Time | Necalved by: (Sigratwe) Nelinquished by: (Sipratvrel Déte /Time | Recslved by: Sipnerure)
nollnquhm;'by: {Signatvre) " Dete{Time |Recetved by: (sigretwe) Netinquithed by: (Signsture) Oste /Time | Necelved by: (Signarvre} )
Relinguithed by: (Signatwre) DOate /Time | Recelved for Laborstory by: Date {Time Remsrky
. 1Signature) @
Distritution: White — Acoompanies Shipment; Pink — Coordineior Fietd fies; Yellow — Laborstory Flle —

05-01657



CENTRAL REGIONAL LABORATORY SAMPLE DATA REPORT (CRL-SDR) .

1. lnsert assigned laboratory case nunbcr.
2. Insert gsite nase,
3. Insert ladboratory names, indicating which jab vill receive the
organic sasples and vhich lab will receive the inorganic samples.
4. Insert date of shipsent.
S. lInsert DU code (either TFA102 for site inspection or relcdlal. or -
TGB102 for enforcement., including PRP sites).
6. Insert name of RPN (the RPM wil) know vhat the site DU code is).
7. Enter the Cerclis number.
8. Ingert page number and total number of pages.
9. Enter the sites/spill ID code (a8 2 digit preassigned EPA code).
10. Insert CRL log nusber. which consists of the fiscal year. EPA assigned
contractor code, zample type designation and sample nuaber.
Exasple: 89 2A0131501
‘ a b c d e
a. b. c. d.. . e.
FY - contractor this should sample tvpe sample
Fed. code be a sequentia! S~saaple nuaber
Fiscal nusber - D-duplicate
(Oct.-Sept.) “{.0..01.02, R-fleid or
: 03.ete. trip blank

892A01501 wvould be a sample.
83ZA0IDO! would be a field duplicate of saspie BSZAQLSO!.

8S52A01R

i1.
i2.
13.

f

collect

01 wvould be a f!cld blank.

Insert organic traffic report nusber.
Insert inorganic traffic report numbdber.
Indicate the analyses required (eg. acid~-base neutral cpds.. velatile
orc:nlc analysis, etc.) for each sample in the npproprtato section
ot waters or sofls) with an "X".

Note: Al] sasples should have a unique number. 1If a sample is
ed for filtered and unfiltered setals analyses. a separate ITR '

should be filled out for each bottle(the filtered and unfiltered). Eaeh

one of
order t
listed

these saspies would then be assitned a unique CRL leg number. In
o distinguish betveen the filtered and unfiltered sansples. they can be
on the CRL-SDR with a coluen heading indicating *fiitered metals'.

(continued)
c-20
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Central Regional lLaboratory Saaple Data Report (continued)

THIS 1S A SINGLE COPY FORNM:

This fors aust be f{lled out for all SF samples wvhich wili go te
contract labs and sust be sent to the Region V RSCC with the other
papervork required for a site. A copy sust also be sent to SMO with
the TRs and the COCs. ‘

The contractor codes list belov should be consulted vhen

generating the CRL log number. A minisus of approxisately 10,000
‘unique CRL log nuabers can be generated for each contractor per
"fiscal year using this numbering systes. :

Contractor Code
REM 11
"REM 111
REM |V
REM V

é:l:;:ﬂ

ARCS/Other !
Varzyn

Black & Veatch
CH2

Donahue

ELE .

PRC

Weston

UV Scisnce

EPA Personnel
RCRA
TzS
TAT
FIT
MDNR
WUDNR
MPCA

HEmEeT™Y BHHHBHEY

c-21



GEN fRAL REGIONAL LABORA TORY SAMPLE DATA REPORT

K o ORGANICS/INONGANICS
. o THIS FOﬂM IS TO BE USED FOR SAMPLES SENT TO CONTRACT ONLY"
CASE NUMBER/SAS No SITE NAME__ (N " LABORATONY ' oare swireen
SUPERFUND DU NUMBEN EPA APM o0 oscuucmctst @ Cerclis Nunber S SR PAGE AE - NoF -
SITE/SPILL T D g : 7 1Y WATER ON LIOUIDS : z SEDIMENTS o SON S
izéqs HIEIEEEE .Ea?“] EERE
. ~§5159;ss§i ffff sg;gﬁzs"* ir g
CALLOG | oRaamc |iNongaNIC [§ g It B g i | g 1.
NUMDER | TAFFiC |TRAFFIC. |34 |} - i [ i 5 1 $ 3 g
. | neeont  |neeont - |1 J5 ¢ | H i : §l§ i i an |4 I :
| numaen | NumaeR §§< ?i‘=;‘ Eéai 5k "i "; § ife 2;, i?g ifle(d slf 'e§ gi v
sas recsing U o, [88[80s[iL5l651E ali alf 9|1 E3 off $sfdslalyltanls s)2 ofs of!

B I /) W)




aborataryQes). <

) - DISXIN SAMPLE DOCUKENTATION

, AND SICPMENT INSTRUCTIONS
. auly 1938
rrmucsions for Comoleting DSR Karm . ' - /e

A scparaze Disxin Shipment Record (DSR) form s t be completed for each shipment of
samples to & laberatery. First, enter the Case number on the top right comer of the
ESR form, whee Indicated. ' The Cise numbder s the identilying number that was
assigned by SMO at the time the mmpling was scheduled. This s follswed by the Baczh
aunber, which B asigned by the sampier when samples are packed for shipment ™ the

The Batsh umber represens represents one shipment 8f up o twenty-fow (28) amples
&om one specilic loaton t one laboratsry an ane day and is assigned sequentially. For
example, e Srnt shipment of mmples bn 2 Case would be identified a3 Batzh JL, e
secend shipmen: would be Zaz=h 72, ez ¥hen sompling onzurs over several days, c_:r_e_
mrus= Be taken not to resert Bar=h numbers within the Case. ‘

The we of Baih mumbess allsws o idenzifimzion of proups of samples within & Case
that are shipped © Eilerent Lborateries and/er that are shipped on G2lerent days. The
Batzh number may alse be wed  1igni'y 2 poup of mmples collected at & pecific
jozzion within the overall site pecimeter, should the site encompass 3 large ;eegnph.}::.!
area. : '

.
.
bnd - mme e

Nexz, complete header informadion, excliuding the arvas on the top éi;h: of the form thas .
are set off by dold lines. These arsas are for laboratery use.

- . -~ . N ~ N

W

HEW INSTRUCTIONS WILL BE PROYIDED WHEN THE FORM Isi REVISED

<

\ , C-23
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.
2'

3. .

"
S.
BO
7.
8.

ENVIRONMENTAL PROTECTION AGENCY ~
Central! Regional Laboratory Analysis EBequest Fors

Insert sampler name, i.e., CDM, Fit, ELE. Veston. or RPN names.
Insert sampling dats.

insert DU nusber ( Y905 or Y305).

Insert site nams.

Insert priority code (if any).

Insert CRL log nuabers (ses page C-20),

Insert sasple tag nusber.

indicats analyses required by placing an "I" {n the aporopriate
coluan for each sampls. '

Note: The analytes that are routinely analyzed for at the Central
Regional Laboratory are listed in Appendix F which was included in the
Transmittal of Latest CRL Method Capabilities and Requireaents, sent
froz the CRL Quality Control Coordinator on February 23, 1987 to All
Superfund Sample Recuestors and QAPP Preparers.

# Normal turnaround time for the CRL is 21 days froam receipt of sasples.
Priority ! analysis requires a 5 day turnaround. and sust be requested
via 2 seso from the WMD Directsr to the ESD Dirsctor in advance of
saspling.

Requests for gshorter than the 2! day (and grolt-r than $§ days) turnarcund
zust be addressed to the CRL Director.

- —rep———— n——



ENVINONMENTAL PAOTECTION AENEY
FOR THE TEAM: METALE, HINERALS-HUTRIERIS

DIVISION/BAANCH SAMPLE DATE oo HABARRIVAL DATE e OUE OATE e
© IR NUMOER beme PATA SETHUMBER . s1v0Y moam_’.__.._—conrnmoa
. ; 1 yoraL YoraL | roia foiAL
AL LS wumata | sAuts BLLCITION :::::Lu L‘:'l:tl ' :::!:ti' uevats . | petaLs miTaLl MiyALe ::::3" :?1,'.3.
o N A o o e v Rl
¥ s L)
ikl | fhioma | filied | fhipbeesd| BaaFia
L, o e -— ) : i
\ - - - 1= - - - T -
. . - - - _ u
U - - . - - _ - N
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ey » : . Appendixz D
_ Contract Laboratory Program Sample Collection Requiresents D-1
For BRoutine Uatars and Soils. High Hazard Liquids and Solids through
and Dioxin Samples. . D-3



~

CLP Sample Collection Requirements For Routine
Water and Scil Samples for Organics and Inorganics
Low, Medium and Migh Concentration and Dioxin Samples

REQUIRED 8 OF CONTAINER PRESERVATIVE
VOLUME CONTAINERS TYPE

WATER SAMPLES

ANALYSIS

Metals-lov level 1 liter b 1 liter HNO, to a pH(C2
(Hg included) : polyethylens

bottle
sMetals-medius 1 liter 1 16 oz. vide HNOs to a pH<2

jevel (Hg included) vide msouth bottle
Cvanide~ Jov 1 liter 1 1 liter NaOH to a pH>12
level polyethylene Cool, 4* C
bottle eei,.2¢ ascorbic acid
+Cvanide-sediun 1 liter i 1 16 o0z2. vide NaOH to a pH>12
level vide mouth bottlie Coocl, 4° C
e81.2¢ ascorbic acid
Extractabies-lov 1 gallon 2 "* 80 oz. asber Cool. 4* €
level glass bottles '
er
4 ] 1iter amber
glass botties
dJolatile-low or 80 =»l 2 40 m] glass Cool.4* C. Preserve
sediun level ’ vials jov level samples with 1-2
drops HCl to pH<2. Samples
must be free of headspace.
01l SAMPLES
esMetals and 6 oz. b} 8 oz. vide
cranids, lov or south glass bottles
sedius level or
2 4 oz, vide
south glass bottles
sExtractables-jov 6 oz. 1 8 oz. wvide Cool, 4* C
or mediup level south glass bottles
or ‘
2 4 oz. wvide
mouth glass bottles
*Volatjles-lov 240 =] 2 120 =l vide Cool. 4*-C: vial sust
or sediue level south glass full and free of
vial headspace

Fiet



Sanple collection Requiresents (continued)

ANALYSI.S REQUIRED & OF  CONTAINER PRESERVATIVE N
VOLUME CONTAINERS TYPE o .

HIGH HAZARD SAMPLES

alLjauvid Samples- 4 p2. 2 4 gz, wide Note: One bottle is
or;inic and inorganic south glass for inorganics. the
C bottle - other is for organics
. aSplid Samples- 4 oz. 2 4 pz. wide (same as above)
"arganic and inorganic . mouth glass
bottle

DIOXIN _SAMPLES

2,3,.7.8-TC0D 4 oz, 1 - 4 oz vide
' ‘ south glass
bottle

e All medius level. high hazard. and dioxin samples sust be ssaled in metal.
paint cans for shipment. The outsr metal can sust be labeied with the number
of sameples contained inside.

s¢ Should only be used in the Prltlh:l of residual chlorine.

All lov leve]l sample containers must be enclosed in cloar plastic bags beforo
placing in the cooler for shxpncnt.

All sapples should be shipped in ice chests packed wvith non-combustidble,
absorbent packing material (verpiculite) surrounding the plastic enclosed
sasple bottles (or metal cans containing samples). .

Traftic Reports. Dioxin Shipsent Records. SAS Packing Lists, Chain of Custody
Records and any other shipping/sample docusentation accompanying the shipment
Dust be enclosed in a waterproof plastic bag and taped to the underside of the
cooler lid.

Coclers must be sealed vith Region V nusbered custody seals in such a sanner
that the custody seals would be broken it the cocler vere opened. Uater proof
tape must cover the custody seals.

Water saeples for organic matrix spiko/-atrixAspiko duplicate analysis iutt be
collected at double the voluse specified for Extractables and triple the volume
specified for Volatiles. : : '

The RAS/SOVs require lab QC (MS/MSD for organics. a spiko and a duplicate for
inorganics) to be done at a frequency of one set of QC for each 20 samples (or
less) of the same matrix in each Case. (It is important that the traffie
reports contain a statesent indicating vhether sample shipment is complete or
it more samples will be coeing to the lab under that Case nuaber so that the
lab can proceed with the analyses.) If more than 20 wvater samnpies are
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 CLP Sanple Collection Requiresents (continued)

collected for a Case. extra volume for the MS/MSD analyses lust bo collected

‘for every group of 20 organic salplol or less.

For water and soil sasples, field blanks and duplicates should be supplied at
the frequency prescribed in the spproved QAPP for the site.

No additional soi] volume is required for laboratory analysis of MS/MSD
(organics) or spikes and duplicates (inorganiecs).

The vatsr Volatiles sasple Bust be preserved with 4 drops of 1:8 HC] or 2 drops

‘of concentrated HC) to a pH<2. This is due to 3 newv CLP holding time of 10

days (instead of 7 days).
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/S , .
CRL Vater Sample Collection Reguiresents
ANALYSIS REQUIRED CONTAINER PRESERVATIVE
: VOLUME CONTAINERS TYPE
Metals 1 liter 1 liter HNO, to a pHC2
pelysthylene -
bottle - -
Cyanids 1 liter 1 1iter NaOH to a pH>$2
. polyethylene " Cool, 4* ¢
bottle ssSpecial handling it
residual chlerine or
sulfide {s suspected
" Mercury 500 m! 1 liter 10 =l of preservative so
' ‘ polyethylens that final concentration is
! bottle 0.05% (w/v) K;Cr,0» and
’ 0.5% (w/v) HND,
est/PCB 1 liters 1 liter amber Cool. 4 C
.Organics) tlass bottie
o coapletely full
Acid/Base/ 1 litere ! liter amber Cool. ar c
Neutral glass bottle
(organics} cospletely full
Volatile 120 al - 40 m] glass Cool.4 C :
Oreanics vials Sasples must be free

of headspace.

4 A total of three ] liter bottles is required per sasple if ABN and Pest/PCBs
are requested. The extra bottle {3 used for re-extraction, {{ necessary.

Note: A total of 81 liter bottles is required for the sample chosen for the
Matrix Spike and Matrix Spike Duplicate analysis of ABN and Pest/PCBs.

A total of 8 vials is required for the sample chosen for the Matrix Spike and
Matrix Spike Duplicate analysis of volatiles.

No extra volume i{s required for the spike and duplicate analysis of metals.
cyanide and asrcury, however. the sampler should indicate on the sampis tags
wvhich saaples should be used for the lab dupiicate and labd spike analysis.

Mercury Preservative: Dissolve 250m) of concentrated HNO, and 25¢ of K.Cr.0.
in defonized distilled water and dilute to one liter. Collect approxisately
500=! of sampie and add 10ml of this preservstive.

Caution: Do not store the pressrvative solution in piastic containers.

E-1
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Rcsidcntiil Uqll Sasple Collection Resuirements For CRL and CLP

ANALYSIS

PRESERVATIVE

Metals

Cyanide

‘Mercury

Pest/PCB
(Organics)

Acid/Base/
Neutral
(organics)

Volatile
Organics

REQUIRED ¢ OF CONTAINER
VOLUME CONRTAINERS TYPE
i liter 1 liter HNO, to a pH(2
polyethylene ’ ’
bogtl. ‘ '
1 liter 1 liter NaOH to a pH>12
polyesthylene Cool., 4 C :
bottie ssSpecial handling if
" residual chlorine or
sulfide is suspected
500 m} . 1 titer 10 =l of pressrvative so
polyethylene that final concentration is
bottie 0.05% (w/v) KyCry O+ and
0.5% (w/v) HNO,
1 liters 1 lites amber Cool, 4+ C
- glass bottle
completely full
1 liters "1 liter amber Cool. 4* C
tlass bottle
completely full
120 =l 3 40 al glass Cool.a C

vials

Samples sust be free
of headspace.

# A total of three § liter botties is roqdirnd ptf salpio if ABN and Pest/PCBs
are requested. The extra bottle is used for re-extraction. {f necessary.

Note: A total of 8 § liter bottles is required for the sample chosen for the
Matrix Spike and Matrix Spike Duplicate analysis of ABN and Pest/PCBs.

A total of 8 vials is required for the sample chosen for the Matrix Spike and
Matrix Spike Duplicate analysis of volatiles. '
No extra volume i3 reguired for the spike and duplicate analysis of setals.
cyanide and ssrcury, hovever, the sampler should indicate on the sample tags
which sasplos shoulc be used for the lab duplicate and lab spike analysis.

Hercury Preservative: Dissolve 250m! of concentrated HNO, and 25¢ of KyCr.0»

in deionfzed distilled water and dilute to one ifter.

S00e! of sample and add 10»! of this preservative.
Caution: Do not store the preservative solution in plastic containers.

F-1
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- Procedure:: 5607014
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N

ATMOSPHERIC SAMPLING FOR VOLATILE ORGANIC COMPOUNDS
K
INTRODUCTION

This procedure outlines a methodology whieh may be used to collect
environmental samples for determining the concentration of volatile

. organic.contamination in ambient air. During sample collection, a

known volume: of contaminated air is drawn through a sorbent collection
tube by a personal sampling pump. The volatile organics collected on
the sorbent are desorbed either chemically or thermally and the
resulting sample is analyzed by a gas chromatograph or a coupled gas
chromatograph/mass Spectrometer. This procedure can produce both
quantitative and semi-quantitative analytical results for assessing
the concentration of volatile organic contamination in the ambient

"~ atmosphere.

EQUIPMENT

1. Personal low flow sampling pumps (one per sample location)
2. Tygon tubing (approximately 2 inches)

3. sample collection tubes packed with Tenax-GC sorbent material or
activated charcoal (packed in VOA vials) _

4. Buck primary standafd mass flowmeter
5. Air contaminant monitoring data sheet
6. Field notebook

7. Shipping container
8. Dry ice '

9. Barometer

10. Sling psychrometer

AR4-9
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‘Procedure: 5607014 -+ . -

Revision: 0
Date: 4,85
Page: 2 of 5

1. Thermometer.

2. Stop watch
PREPARATORY ACTIVITIES

To ensure that the épprépriate analysis is performed for the collected
samples, contact with the specific laboratory performing the analysis
should be made prior-to the sample collection event. Detection levels
for specific>compounds are dependent upon sorbent material, sample
collection volume and specific analyticai procedures. Therefore, in.
order to meet the specific objectives of the sampling program, it is
important to coordinate the sample collection and analytical '

- procedures.

Prior to the initiation of the field program, a determination of the

4.0

AR4-9

appropriate sorbent material should be made. Please consult with
appropriate laboratory personnel when making this decision. Either
Tenax-GC sorbent or activated charcoal should be used for most sample
collection. Physical dimensions of the tubes will vary between
laboratories because of the different configurations of thermal
desorption systems. Specific sample collection tubes should be
prepared and obtained from the laboratory which will perform the
specific analysis requested. Tubes will be provided by the laboratory
free of contamination and certified for sample collection. Tubes
should be stored in sealed VOA vials or other suitable sealed
container until used for sampling. Blank.tubes must accompany each
"lot" of tubes to determine external contamination.

PROCEDURES

4.1 Before sampling, obtain barometric pressure, relative humidity
and ambient temperature readings using a barometer, sling
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4.2

4.3

Procedure: 560701¢°
Revision: -0 .
Date: 4,85
Page: 3 of S5

‘psychrometer and thermometer, respectively (Procedure 5607008).

Record appropriate values in both the air contaminant monltorlng
data sheet and\the field notebook.

Assemble sample collection device in the following manner:"

1. Set pump on low flow mode (see SKC instructions) by turning
the pressure regulator valve on. Use orifice if necessary to
obtain exact flow.

2. Connect exit portlon of the sample tube to the intake portion

of the personal sampling pump by removing the plastic end cap
and connecting with Tygon tubing. The exit portion of the A
sample collection tube is designated by a flow arrow on the
side of the tube. Leave plastic cap on the other end of the

sample tube.

3. Record identification numbers of both the sample collection
tube and the personal sampling pump onto both the air

~ contaminant monxtogzng data sheet and the field notebook.
A sample size for a total volatile organic compound screen should -
be between 15 and 30 liters of sample air. The flow rate should
be approximately 1.0 liters per minute or less. The :
corresponding sample collection time can be calculated. Using
the Buck primary standard mass flowmeter, measure the sample

veloc1ty by the following method:

1., Remove the plastic end cap from the sample collection'tube.

2. Connect flow measurement tubing from samplzng collect1on tube

to flowmeter.
3. Turn on pump and measure flow velocity.

4. Adjust the personal sampling pump flow velocity to
approximately 1 liter per minute by turning the flow
adjustment screw with a screwdriver clockwise to increase
flow or counterclockwise to decrease flow. :

5. Measure flow again and continue adjustment process until
desired flow is obtained.




5.0 DECONTAMINATION

4.4

4.5

4.6

.. . Procedure: 5607014.
" . Revision: 0 '

.~ Date: 4/85
. Page: 4 of 5

6. Remove connectxng tubing and place plastlc cap back on samplev
collection tube.

Set pump timer to desired sampling time. P;ace sample collection
device in.desired location, remove end cap and start sample |

‘collection. Record sample collection start time, rotometer

setting, and intitial flow rate in both the air_contaminant
monitoring data sheet and the field notebook. Due to analytical

 instrumentation limitations all volatile samples should be

collected in duplicate.

After the calculated sample collection time has been reached the
pump will automatically shut off. Restart pump momentarily and
recheck rotometer setting. If different from initial reading,
measure the sampling flow velocity. Record both the sample stop
time, final rotometer setting and final flow velocity in both the
air contaminant monitoring data sheet and the field notebook .

Remove the sample collection tube from the Tygon tube and place
plastic caps on both ends of the sample collection tube. Samples

‘should then be placed in VOA vials and sealed. All samples
_should immediately be stored and shipped in an appropriate

shipping container and packed in dry ice. The air. contaminant .
monitoring data sheet should accompany the samples. Samples are
often shipped with activated charcoal to ptevent external

contamination.

All sample collection tubes should be decontamina;ed and certified by
the analytical laboratory. Only purged or clean tubes obtained from
the laboratory prior to the sampling event are allowed to be used.

AR4-9
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ANALYSIS AND REPORT

. : | .
Results‘of samples collected by this‘method are derived by utilizing a -
laboratory analftical procédure.- This procedure consists of thermally
aesorbing the collected volatile organic compounds from the sample
collecting tube and analyzing the concentrations of the volatile
organic compounds using a gas chromatograph/mass speétroscopy process.
Thermal desorption is accomplished by heating a Tenax-GC sorbent’ tube
or activated charcoal tube while purging it with a helium stream.
Desorbed material from the cartridge is freeze trapped at liquid
nitrogen temperature in a nickel capillary tube. This trap is
subsequently switched into a gas chromatograph carrier stream and
heated. The sample passes via a heated transfer line into a capillary
gas chromatorgraph column and eventually to a mass spectrometer.
Analytical results of samples collected durlng a typical event should
produce detection in the parts per billion range.

SPECIAL CONSIDERATION

Collection of volatile organic compounds using a sorbent material’
require conducting a series of preparatory activities before
performing the sampling event. Sample collection tubes need to be
prepared prior to use for sample collection. This tube prepakation
must be performed by the laboratory which is designated to conduct the
analysis. Coordination should also be made with the laboratory to

identify specific sample collection and laboratory analytical

AR4-9

technique which will ensure the integrity of the results and achieve
the speczflc data requlrements of the program.




' AIR PUMP CALIBRATION SHEET

Client:

Contaminant to be Sampled:

, Desired Caiibration Point:

Pump ID #:

Pump}ID #:
Pump Name Brand: Pump Name Brand:
Date: | Date: ’
Time: Time:
Analyst: Analyst:
Calibration Calibration
Trial Time, sec Volume, ml Trial Time, sec - Volume, ml
1 1
2 2
3 3
4 14
5 5
;C= -).(=

Pump Calibration:

Pump Calibration:

Description/diagram of sampling train:

12808,34.1




Client Name

SQRBENT TUBE COLLECTION SHEET

Client Address

Sampling Address

File Number

. Suspected Contaminant

Contact

Telephone Number ‘

Site Description

Client Sample Number

Lab Sample Number

Pump I.D. Number

Pump Calibration, l/min.

Pump Calibration Date

Type of Sorbent Tube

Tube Size

Time - Start

Time - Finish

ITotal Time, - Minutes

Barometric Pressure, mm Hg

Temperature, C

Relative Humidity, % r.h.

Total Air Volume Samples, 1

Date of Samplin§

Sampling Persomnel

Pump Post- Calibration I/min

12808/34.2
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GENERAL SOIL SAMPLING PROCEDURES

INTROOUCTION

Soil sampling is undertaken at uncontrolled hazardous waste sites and
controlled substances work areas to determine the type, degree and
extent of contamination resulting from previous disposal practices.

ror the purposes of this document, soil is considered to be all
unconsclidated materials above bedrock. 'Consolidated materials such
as bedrock or rock outcrops are not cons:.deted soil, but may be
encountered in soil borings. The procedures for rock sampling are
described in document 5618003.

Soil materials which are submerged or exist beneath standing water
such as in pords or streams are considered sediments and specific
procedures for cbtaining sediment samples are described in Procedure
5614005. '

Soils may have variable characteristics deperding upon t.hei’r texture,
structure and moisture content. The selection of optimm sampling

‘techniques and equipment to be used for soils will be dependent on the

condition of the soil and the amount of material required for
analysis. A major differentiating factor in the selection of
techniques and equipment is whether surface or subsurface sample will
be obtained. Surface samples are generally easy to obtain using hand
equirment, as described in Procedure 5614002. Subsurface samples are
obtained by advancing borings as described in Procedure 5614004. Wwhen
a more detailed description of the shallow soil conditions are

- desired, excavation of test pits may be required, as described in

Procedure 5614003. . ‘

AR7-28
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SOIL SAMPLE TYPES

Because it is generally difficult to interpret data cbtained from
composite s0il samples, all samples obtained are discrete grab samples
which are representative of the material under consideration.

Composite samples are only cbtained when it has been demonstrated in a

formal sampling plan that the data generated will provide useful
information on site conditiens.

Grab samples are composed of material sufficient to £ill two 1 pint
containers, approximately 600 to 800 grams of mt.et:.a.l. Each '
container is filled to 75 to 90 percent by volume. Suples obtuned
from boreholes are placed into 1 quart wide—mouth jars.

Subsazples may be required when separate analytical tests will be
performed on the same sazple obtained, or cuplicates will be sent to
varicus labe. Subsampling is accomplished by dividing the initial
grab iaq:le into separate samples.

I1f subsampling is required, the sample is split in the field by using
clean sampling canvas cloth or other appropriate material. Por
saturated samples, the samle is split using techniques to ensure that
sach subsample is representative of the material being sampled. Upon
laboratory receipt of the samples, they may be further subdivided to

‘allow for separats analytical determination.

SOIL SAMPLING LOG

A descriptive log of visual soil characteristics must be maintained

- for all soil sampling operations. The log is completed by a soil

scientist or geclogist supervising the soil sampling operations.

AR7-28
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The log must be completed as a supplenent to the data to be recorded
in site field notebooks as described in Procedure 5621004. In
addition, the log shall contain a detailed description of the soil:
encountered at the site during the sampling events. This detailed

description includes:

Horizonation

Color utilizing munsell Color Notation

Texture using USDA or unified clasgification system+
Density (standard penetration) or congistency
Cdorw»*

Relative moisture content

000000

EQUIPMENT CLEANING

In order to minimize the chanceg of cross contamination of samples,
all sampling equipment must be carefully cleaned after cbtaining each
sampling. Sample containers shall also be cleaned prior to use as
described in Procedure 5622006,

Equipment cleaning is undertaken in a manner which minimizes
contamination of sampling gites, boreholes or monitoring wells. All
wash waters and waste products generated during cleaning aperations '
are placed in a 55-qallon drum for final disposal.

Sampling equipment is brushed with a wire b:uxh to remove soil
particles. Samplers which have been in contact with oily samples
shall be wiped with absorbent cloth and then with reagent grade
methanol. Samplers which have not come in contact with oily
substances shall be wiped with a dry cloth. The samplers are then
vashed with a warm detergent solution (Liquinox, Alconox), rinsed with
tap water and distilled water, wiped dry or allowed to air dry.

Thin tube samplers, split spocns and other boring rig equipment which
will enter the borehole are steam cleaned with approved water, rinsed
with reagent-grade methanol, and allowed to air dry prior to use.

AR7-28
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Snple:s shall be covered with plast:.c bags and placed into their
av;prapnate storage containers after use.

*Field textunng shall cnly be undertaken when sc:.ls are known to be
noo~-contazinated

**Cdor to be determined only when respirators are determined to be
unnecessary for site work. _ _

&kﬁaa soil sa:plesnybeobtaimdusmgamnbctofnmaldwias
such as shovels and trowels. These instruments may also be used to
obtain subsurface samples at depths of up to 6 feet or in road cuts or
backhoe pits. Wwhen subsurface scil samples are required at depths of
greater than 6 feet, soil boring equipment is generally required.

Samoling equipment to be used for obtaining soil samples at
uncentrolled hazardous waste sites must be relatively inert s0 as not
to contaminate samples, and must be easily cleaned. The equipment
st 2lso be uncomplicated and easily operated under any level of

_perscnal protection.

Sample containers must be made of material which is compatible with
the material to be sampled, resistant to breakage and of adequate size
to allow for collection of at least pint (500 ml) of material. The
sasple containers must have wide mouth openings to allow for placing
of larger pieces of consolidated materials and for ease of operation.
Wide mouth, amber glass bottles (500 ml capacity) with teflon=lined
cape are preferred.

Collected samples are transferred to the containers with a minimm of
handling. Glass containers with plastic cuter sleeves ghall be used
for sampling material to be analyzed for organic content, or those

SN
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materials which contain petroleum distillates. Caps for glass
containers must be teflon lined.

Plastic containers made of high density linear polyethylene (LPE), PVC
or teflon are to be used when materials will not be analyzed for
organics content. Plastic containers are only used when the material
to be sampled is known to be non-reactive with the sazple container.

Screw caps of the same material from which the containers are
fabricated are uud

AR7-28
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SUBSURFACE SOIL SAMPLING

INTRODUCTION

The objective of subsurface sampling is to obtain soil from known
depths in order to evaluate site characteristics, detect the presence
of any contaminants and to evaluate the potential for pollutant
migration. 1In the followiné sections, the equipment and techniques
used to collect subsurface soil sampleé are described. General

., procedures which‘shall be followed during soil sample collection,

including the cleaning of sampling eqﬁipnent, are presented in

Procedure 5614001.

2.0

3.0

BOREHOLE DRILLING

Subsurface soil samples from boreholes can be obtained at specified
depths or continuously. Several techniques can be utilized for ‘
advancing borings inclﬁding jetting, wash boring, auger boring, or .
rotary drilling. These techniques are briefly described in Procedure
5619012. Jetting is not appropriate where soil samples are of

concern.

In same instances borehole advancement, in connection with soil
sampling, is accomplished by continuous sampling. '

SOIL SAMPLING

‘The boring techniques utilized to excavate a borehole result in

ARS~7

considerable disturbance of scil and do not allow for accurate
determination of the depth from which soil materials.have been
excavated. Therefore split spoon, thin wall tubes or other sampling
techniques must be used in conjunction with boring operations to
obtain soil samples.
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Subsurface samples may be obtained at predetermined depths, at every

ARS-7

change in lithology or continuously. Continuous sampling provides the
most accurate record of subsurface conditions for interpretive

purposes.
3.1 sSplit Spoons

_Split spoons are devices used to obtain subsurface samples of up
"to 2.5 feet in length within hollow stem auger flights, cased
borings, and mudded holes. The 1.75 to 2.5 in ID. split spoon
samplers are advanced into the undisturbed material beneath the
bottom of the casing or borehole by use of weighted hammer and .
drill rod. The relationship between hammer weight, drop and
blows required to advance the split spoon in 6-inch increments is

| an indication of density or consistency of subsurface soils:
After the split spoon has been driven the prescribed depth, it is
removed carefully to avoid loss of soil materials. In -
non-cohesive or saturated soils a nest shall be used to help

 retain the sample.

Followihg removal of the split spoon from the casing, it shall be
detached from the drill rod and opened to allow for visual
classification of the sample. When less than a 10-inch sample
has been obtained, a second cleaned sampler shall be lowered into
- the hole and a second sample shall be obtained. The first sample
collected, if any, shall be retained unless greater sample
recovery is obtained during the subsequent sampling attempts.
The entire sample (except the top several inches of possibly
‘"disturbed" material) shall be retained.

~ Samples of cohesive clays or silts shall be wrapped in aluminum
foil prior to storage in jars, to preserve as undisturbed a

sample as possible.
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Once an adequate sample is-collected, the sample shall be

inspected, described, placed in wide mouth jars, labeled, and
stored for transportation to the laboratory. '

If volatile organic analyses are to be performed, VOA vials shall
be filled immediately from the split spoon before jarring. )
Subsamples for other specific chemical analyses shall be taken as
soon as possible, as required. |

Thin Wall Tubes

Thin wall tubes are hollow pipes which are pressed or driQen into
the soil without rotation to obtain core samples of'rélatively
undisturbed soils. '

Thin wall tube samplers are generally 1.875 in ID, 2 in OD, and 2
to 3 feet long, but may be of any size convenient for sampling.
The thin wall tube has a sharp cutting edge and a positive inside
clearance. ' : '

Thin wall tube samplers may be pushed or driven into soils inside
hollow stem auger flights, wash bore casings or uncased ,
boreholes. The tubes are pgshéd into the soil without rotation'
until the desired depth is attained, or to refusal. If the
sample tubes cannot be advanced by pushing, it may be necessary
to drive the tube into the soil, without rotation, using hammers
and drill rods. The tubes are generally allowed to remain in the
boring for 10 to 15 minutes to allow buildup of skin friction ..
prior to removal. The sampler is then rotated to shear the
sample from the soil below and carefully removed from the
borehole.

Following removal of the tube sampler from the drilling
equipment, the sampler is inspected to ensure that an'adequate
length of sample as been obtained. This sampling procedure shall

be repeated until an adequate soil core is obtained provided that




ARS-7

Procedure: 5614004
Revision: 0 - .
Date: 4,85
Page: 4 of 4

the material being.sampled is of a nature which would permit
retention in the sampler. :

Upon successful retrieval of a soil core it shall be described

and recorded in the log book and any disturbed soil shall be
removed from each end of the tube. Samples for volatile organic
analysis must be extracted from the soilds sample as soon after.
the sampler is withdrawn as posSible; During transport,to the
sampling station, the tube should be capped with a non-reactive
material. For other parameter, the shelby tube shall be sealed.
by pouring three 1/4 inch layers of liquid wax such as Socony

 Vacuum Product 2300 in each end allowing the wax to solidify - -

between each layer. The remaining space shall be filled to the
end of the cylinder with Ottawa sand or other similar sand and
allowed to settle and compact. Plastic caps shall be taped over
the ends of the cylinder and then sealed by successively dipping
the ends into liquid wax. The tube shall then be labeled. Care
should be taken in handling to label the top and bottom of the

m.
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SAMPLING OF CONTAMINATED SOILS

1.0 INTRODUCTION

Soil saturated by direct leaks or discharges may contain high
concentrations of contaminants, depending upon the amount of
weathering to which the soil has been exposed and the
physical/chemical characteristics of the contaminants.

2.0 GUIDELINES ' \

2.1 vathe.soil appears to be stained from one source such as an
obviously leaking tank or drum, the sample may be obtained by
using a stainless steel scoop.

2.2 1If the soil is stained over a large area, it may be necessary to
employ a grid sampling system. It may also be advisable to

obtain surface and subsurface samples. Caution is urged if
subsurface samples are to be obtained due to the possibility of

buried hazardous materials.
.3.0 SAMPLING METHODS

(TO BE ADDED.)‘

4.0 REFERENCE

U.S. EPA. 1981. Technical methods for investigation sites containing
hazardous substances. Technical Monograph No. 19 (Draft). '
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METHODS FOR COLLECTING HAZARDOUS SAMPLES

1.0 INTRODUCTION

Collecting samples of concentrated materials is an important
aspect of a field investigation. These samples are analyzed to
determine the presence and manitude of the threat to the

environment.

In order to assess the hazard potential of a site, it is

" necessary to obtain samples which may contain up to 100 percent
concentration of contaminants. Depending upon the type of
container the'material is in and/or location of the sample, the
risk of pefsonnel exposure to contaminants is greater than at any
other time during the field investigation. It is therefore
iﬁportant to take steps to properly protect Sampling'personnel
(Site Health and Safety Plan) and to use sampling equipment and
methods which minimize the risk of exposure.

The major criteria to consider in selecting a method and/or piece
of equipment for use in obtaining hazardous samples are presented
in this procedure. It should be recognized that no one method or
piece of equipment will meet all the criteria listed below;
however, these criteria should be considered in evaluating

methods or equipment.

1.1 Personnel dressed in any level protection should be able to use
the method/equipment selected without compromising their safety.

1.2 The method/equipment selected must avoid the possibility of
causing synergistic reactions. :

‘AR7-12
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1.3 The method/equipment selected must avoid the possibility of
sample cross-contamination.

1.4 The equipment selected should be easily decontaminated or
preferably disposable.

1.5 The method/equipment selected should be time- and cost-effective.

2.0 APPROACH TO SAMPLING
2.1 Hazardous Substance Sample Containers

The quantity of sample required for a hazardous substance is
typically less than the quantity fequired for environmental
‘samples. The Environmental Protection Agency’s (EPA) National
Enforcement Investigations Center (NEIC) recommends a sample
container of a capacity of 8 ounces (240 ml) or less for most
concentrated samples. Certain U.S. Department of Transportation
(DOT) shipping regqulations also affect the type of container
selected. The recommended sample container for unanalyzed solid
and liquid concentrated samples is an 8-ounce wide-mouth glass
jar with a Teflon-lined non-metallic screw cap. The use of a
wide-mouth jar renders the task of placing the sample into the
bottle easier for personnel wearing protective equipﬁent.
Protective equipment can reduce manual dexterity and visual
acuity} A glass bottle with a Teflon-lined screw cap is the
recommended sample container for unanalyzed samples obtained from
closed containers where rgliable information does not exclude the
possible presence of a substance designated as "Poison A" by DOT.

The bottle must be small enough to fit through the valve assembly
hole of a steel compressed gas cylinder. The sample containers
should be laboratory cleaned and obtained from the EPA sample
bottle depository. '

AR7-12
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2.2 Hazardous Substance Sampling Equipment

A list of suggested equipment for obtaining samples of hazardous -
substances is presented below. Other eduipment can be used, but
it should be disposable or easily decontaminanted.

4-foot lengths of glass tubing with bore size ranging frbm 6 mm to 20
mm. (Lengths of polyethylene tubing should be available if caustlcs
or hydrofluoric acid are encountered) ‘

Assorted rubber stoppers to fit above tubing"-
Hand—opéréted,‘intrinscially safe vacuum pump

Chemically resistant tubing 5/16" inside diameter; Teflon Fecommended
Wax pencils | |

Masking tape.

indelible ink pen _

250 ml Erlenmeyer filtering flask with #6 one-hole stopper

500 ml Erlenmeyer flask with solid stopper i

3-way Teflon valve

2-hole stopper fixed with short lengths of glass tubing (1 90° elbow)
to fit neck of sample bottle. Used as low cost substitute for

filtering flask and eliminates need for transferring hazardous
material to the sample container

Assorted lengths and diameters of wooden doweling or corner molding

Plast1c sandwich bags (self-sealing bags not recommended 1n this
case) and elastic bands

Disposable wooden "toaster” or "photographer" tongs
Disposable scoops, polyeﬁhylene, or stainless for solid materials
Litms paper or pH range paper to use in waste characterization

Brass deflagrating spoon

AR7-12
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Hand auger
Shovel

’

Stainless steei bailers with stéel wire or monofilament line
Samplé tags |

Field log book

Chain—of-Cusﬁody forms

Camera/film

s

Plastic containers/decontamination solutions for decontaminating
outside of sample containers

Sample packaging and shipping equipment (see Monograph 22)
2.3 Hazardous Substance Sample Locations

The locations of hazardous substance samples will be determined
by the disposal practices at a given site. Typically, they would
include all of, but not necessarily be limited to, the following:

1. Open or closed containers including drums, abandoned tank
trucks, railroad tank cars, buried or above-ground storage

. tanks. 4 ‘ .

2. Surface impoundments such as ponds, pits or lagoons which
‘ have received.direct bulk discharges of concentrated wastes.

. Piles of concentrated sludges or contaminated soil.
Soil near leaking drums, tanks or direct discharges.

3
4
S. Léachate breakouts.
6

. Monitoring wells known to be located immediately adjacent to
‘ buried wastes. . ) '

Additionally, if the presence of a highly toxic substance has
been confirmed on site, samples which would routinely be treated
és,environmenpal samples might have to be considered hazardous.

AR7-12
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The approach to sampling Items 2 through 6 above involves
modifying the appropriate environmental sampling technique to
safely obtain a potentially concentrated sample. The sampling of
containers (Item 1), especially drums, is one of the more
frequently requested tasks at uncontrolled hazardous substance
sites. Therefore, Procedure 5623002 and 5623003 prov1de more

details of such sampllng

2.4 On-Site Containers

AR7-12

Containers at a hazardous site, typically steel drums, may have
to be sampled to provide analyticai data for intial site
characterization and the preparation of legal cases. AS the work
at a particular site progresses, further sampling may be required
as part of a site cleanup effort. The containers chosen for
sampling may be opened or closed. A sampling plan should first
be developed which takes the objective of the sampling operation
under consideration. Cleanup activities may require that all
containers be sampled and analyzed prior to ultimate treatment or
disposal, whereas legal case preparation w1ll requlre the
sampling of fewer contaxners.

The selection of containers to be sampled is based on a variety

of factors including accessibility, background information and
container conditions. The following is an outline of an approach -
to prepare for sampling from containers. For purposes of

example, the outline is spécific for drums. Methodologies for
actually obtaxnxng samples from other types of containers are

. addressed in Procedure 5623003.
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Container Inventory

1f possibie, an initial inventory of containers should be made
from off site using obseivation, aerial photography, or remote
sensing techniques. The purpose is to déterminé the effort
needed to conduct the sampling as well'as~the_hazards that may be

expected on site.

'~ An on-site inventory is then made to determine the number and

condition of the drums, to further establish the conditions of

the site and to record drum markings or any other information

that might assist the investigation team. Each drum selected for

sampling will be given a sampling number that will be marked on

the container by spray painting, tagging or other means.. A '

complete photo record of the drum’s condition will be obtained.
~

Sample Selection Criteria

As previously mentioned, a site cleanup operation usually
requires opening and sampling each drum. For evidentiary
purposes, however, it is usually necessary to open and cbtain
samples from relatively few drums. The number selected will be
determined by factors such as total number of drums on the site,
analytical constraints, background information, community .

sensitivity, etc.

The. initial step\before samplihg'is to exhaust all sources of
background information on the drum contents. ' If reliable
information exists, the selection of one or more drums for

 sampling may be based on ‘this information and confirmed by

subsequent sample analysis.
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In the absence of reliable idformation about drum contents, a
random sampling approach méy be employed. The first step is to
identify the total number of drums readily accessible for opening
and sampliné. This would include those drums which present no
problem to setting up the selected remote opening device, which’
do not have to be moved prior to opening,'and whose physical
location poses no threat to the safety of -the team.

For éxample, on a site containing 10,000 randomly placed drums,

many will be physically inaccessible, (i.e., in the center of a -

large group or stacked on other drums). A simple random sampling )
scheme can be used to determine which of the accessible drums to '
sample. Each drum can be assigned a consecutive number, and a

random number table can be used to choose those drums to be

opened and sampled.

Fo:'example, assume the total available humber of drums for- »
opening and sampling is 100 and five samples are desired. Number ;

the drums consecutively from 00 to 99. Choose any number on the

table as a starting point and move in any predetermined direction .
in the table and select a number aé‘any predetermined interval
until five numbers have been selected.

Hazardous Substance Sampling Techniques
The majority of hazardous substance samples are grab samples.

Occasionally, it is necessary to sample a multiphase liquid
nedium, which will require either sampllng each phase or

~obtaining a representative multi-phase sample, depending upon the y

objective of the sampling.

In general, the avoidance of contact with the contaminant is of
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are used by sampling personnel, it is prudent to use only those
sampling techniques which minimize the risk of exposure.

Sampling personnel should not kneel, sit, run (except to evacuate
in an eme:gency), lean upon contalnets, walk through puddles,

etc.

Some general preparations should be made for obtaining samples of
hazardous substances, including the following:

2.4.2

2.4.3

" 2.4.4

2.4.1 A sampllng plan should be developed prior to samplxng

(project operations plan or equlvalent)

Sample containers should be prepared‘by temporérily
marking the designated sample mumber on the container
using a wax pencil or some sort of label. Pre-attached
sample tags are not recommended because they interfere
with the sampling operation and may become contaminated.
The sample tags can be affixed following container
decontamination. ‘ '

Following temporary marking, a small plastic bag is pléced
around the container and secured at the bottle neck with a
rubber band. This minimizes the contact of contaminants
with the outside of the container. Following the samplzng
operation and return of the container to the
decontamination station, the bag is removed and dlscarded

If a large number of samples are to be taken, a
decontamination system should be set up for cleaning the
outside of the containers following removal of the plastic
bag. The same decontamination solutions as for personnei
may be used, and small plastic dishpans may be used to
hold the solutions. Smaller numbers of samples could
conceivably be brought through the personnel
decontamination station.



2.4.5

2.4.6

- 2.4.7

3.0 REFERENCE-

U.S. EPA.
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conceivably be brought through the personnel
decontamlnatlon station.

Following decbntamination; the samplé containers are
tagged and logged on the Chain-of-Custody record.

Preparation should be made for the transport of containers
and equipment. If Level B personal protection is being
used, no more than a few samples can be cbtained between
respirator air tank changes. 1In addition, a combustible
gas detector and an oxygen meter may be required. A '
wheelbarrow or cardboard box can be used to transport
equipment. Cardboard mailing tubes taped at one end can

- be used to hold glaés tubing. In all cases, care should

be taken to avoid allowing spilled material from the
outside of sample containers to mix in the the transport

container.
If manpcwer permits, a third membet of the sampling party

could be employed to transfer samples and containers to
and from the hot line.

1981. Technical Methods for Investigating Sites

Containing Hazardous Substances. Technical Monograph No.
19. (Draft)
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SOIL TEST PIT SAMPLING

1.0 GENERAL

Test pits excavations are USualiy constructed usidg backhoes from
which soil samples can be obtained. Test pits expose shallow soil
units in order to obtain detailed soil descriptions and multiple

samples from specific soil horizons.

2.0 EQUIPMENT

Back hoes equipped with front end loader attachments are generally - -
used for excavation. The front end bucket facilitates backfilling of

the test pit following completion or work.

3.0 PROCEDURE

Test pits .shall be excavated by inctémentally removing soil material
and placing it away from the edge of the test pit. Test pits usually
should not be excavaﬁéd to depths greater than 5 feet unless the walls
are properly braced as described in OSHA regulations. Test piés
exh1b1t1ng evidence of headwall cracking or slumping should not be
entered untll properly stablized.

Test pits which will remain open for longer than one day shall be
fenced, using a snow fence, to minimize the risk of inadvertent entry
of unauthorized personnel or animals. The fence shall be erected at a
distance no less than 6 feet from the perimeter of the test pit. Test
plts shall be backfilled as soon as possible following completlon of
sampllng and soil profile descr1pt10n. oo

ARS-8 '
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\

Soil sampling within test pits is accomplished following Procedure
5614001—General Soil Sampling Procedures, and using any of the
‘devices described in Procedure 5614002, Surface and Shallow Depth -
~ Sampling, including trowels, shovels, trier, core samplers or augers.
. Core samplers can be used to obtain both vertical and horizontal soil
samples for use in hydraulic conductivity determinations from test _

pits.
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INTRODUCTION

1.0

2.0

" OPERATION PROCEDURE FOR
" HNu MODEL P1 101
PHOTOIONIZATION ANALYZER

Operation Principle

The HNu Model 101 photofonfzation detector has been designed to

measure the concentration of trace ¢ases {n many industrial or

plant atmospheres, The tinstrument has similar capabilities oute
doors, The analyzer employs the principle of photoiontzation for
detection. This process s termed photofonization because the
absorption of ultraviolet Yight (2 photon) by a molecule leads to
tonization via:

RH .¢ hv ccconvecscssncad RH+ '

where RH = trace gas
hv = a photon with an enerqQy greater than or equa1 to an
{onization potential of RH,

The sensor consists of a sesled ultraviolet 1ight source that emits
photong which are energetic enough to fonize many trace species
(part1Cu1ar1y organics), but do not fonize the major ¢omponents
of air such as 0z, Nz, CO, COz or Hz0. A chamber sdjscent to the
uyltraviolet light source contains & pair of electrodes, When 2
posttive potential {s applied to one electrode, the field createc
dgrives any fons, formed by abosrption of U¥Y light, to the collector
electrode where the cyrrent (proportional to concentration) fs
measured, The useful range of the 1nstrument is from 2 fraction
of a ppm to about 2,000 ppm.

[nstrument Sensitivity and Calibration

The instrument responds to atmospheric compounds with fonization
potentials equal to or less than the {onization energy of the UV
1ight source, If a compound in air has an fonization potential

greater than the energy source of the 1amp, it will not be detected.
Table 1 presents organic and f{norgani¢ compounds and the lignt
sources that should be-used to detect each compound. The instrue

‘ment is capable of using 1 of the 3 1ight sources - 9.5, 10.2, and

11.7 ev lamps., In addition, not a1l compounds respond equally to
edch light sources and thus they vary {n thetfr sensftivity to fonie
2ation, As 4 result of varying sensitivities to photoionization,
the response given by the instrument may of may not reflect the
sctual atmospheric concentration of the compound being detected,
Tadble 2 represents the relative sensitivities for varfous gases

relative to 8 10.2 ev 1ight source, Use this table to determine the

approximate response of the {nstrument to a compound-of interest,
and to select the appropriate lignt (lamp) source,
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CTABLE 1 (CONTINUED) =

~

'30.2 oV Lamp ‘Source (Cont'd.)

. lcdine vaper

Isopropanel

Ketcnes

Lutidines

methyl bromide
Methyl iscocyanate
Mezhyl mercapian
Methyl methacrylate

 Minecal spirits

Naph
Nitrates
Nitrites
Nizre alkanes
Ritro benzene
N=OCane
Oleés

Phensl

) 4+1-1 34-1 3%,

phosphine

Phosthorus trichloride

Picolines
Pinene

Propylene

Pyridine

Pycole

Styrene
srahydrofuran

Tetraeinyl lead

Thionyl chleride

Teluene

Vinyl scetate

vinyl bremide

vinyl chloride

vinylidine chlocide

11.7 wamp Source

Acetic anhydride
Acezylene

Acrylenitzile

Alcshzls

Aldervies

Adphazics

Alkyl halides

Butane '
Cachen tetrachlocide
Clorsform

Ethare

Ethylene dichloride -

Formaldehyde

rerzic acid
Mezhanol .
Methylene chloride

- Nitcates

Nitrites
Nitro zlkanes
Phostaxin
Propane
Berafume
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‘IAB..E 2 RELATIVE SENSITIVITIES POR vnmus GASES
‘. (10 2 eV laxp) (Continued)
t
. _ photeionization
Species : ~ Bensitivity*

b-pinene 0.5
citral 0:.8
amnenia 0.3
acetic acid e.1
nitrogen gioxide 0.02
sethane 0.0
acetylene 0.0

*Expressed in gpm (vAV).
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OPERATIONAL PROCEDURE.

1.0 !nstruhent CheckQut

1.1 Remove

instrument bdx cover by pulling up on fasteners,

1. 2 On the 1nstrument panel, there will be & label containing
information on light source, calibration date, calidration
gas, and span setting,

1.2.1

1.2.2

1.2.3

1.2,4

1.2.5

1f the instryment has not been calibrated in the last
14 days or since its last field use, 1t should be re-
calidbreted, Check the instrument log, which should be
mainteined with the 1nstrument, for the i{nstrument
status and its calibration history. For general use,
the {nstrument should de ca]1brated to 1sobuty1ene [ 34
2 span setting of 9.8,

Check the label for light source and refer to Table 1
for fonization potentials of various compounds., If°
the compound you wish to detect is not listed for the
light sources provided with instrument, then the light
source wil]l have to be changed, Use the probe with
the proper light source for the compounos t0 be de-
tected.

Once 1t has been determined thatzthe {instrument has
the correct lamp, the instrument may need to be recali-
brated for the specific compound of interest. Use
Protedure under 2,1,3 of this Seczion to calibrate the
1nstrument.

Check the battery supply by connect1ng the probe t0 thei
fnstrument box, &nd turning the function switch to the
battery check position (Figure 1). (KNote: The battery

.check ingicator will not function uniess the prode is

attached.) The meter needle should deflect to the far

' right or above the green 2one, If the needle is below

or Just within the green zone or the red LED indicator
{s on, the -battery should be recharged., Follow the

_procedure described in Section [l1l1 (Maintenance and

Trouble shooting) to recharge the battery.

Repack the i{nstrument for shipment to the field,

2.0 Field Operation

2.1

Calibration

2.

Equipment and Materials
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|0 Caltbratioh Gas (2 ranges)

2.1.2

2.1,3

Low range 0-20 ppm and mid-range 20%200° ppm of
{sobutylene gas are used for standard field operation
when contaminants are unknown Of 8 mixture of gases -
{s present, The fsobutylene gas is used for genera)
calibration because of the instrument’'s relatively
high sensitivity to it and the non-toxic nature of
the gas, ' '
Note: A specialty gas may be required if & single
atmospheric contaminant {s present and the contam.
inant has a sensitivity different from that of the -
calibration gas (isobutylene),

0 Tubing and fittings (see Figure z)._ 4
0 Rotometer or bubble flow meter,
0 Field Log, calibration form, and dats reporting form,

0 Table I for fontzation potentials for compounds of
fnterest, : | .

Calibration Frequenﬁy

Tnis instrument should be calibrated &fter each field
use and prior to each field use, Continuous calibra-
tion check should be performed frequently during field
operation (for example, check the {nstrument 2ero and
calibration after every 10 measurements) and document
the results properly, Caution: Do Not Change the

settings,

Calibration Procedure

2.1.3.1 Use a three-points procedure to facilitate
the proper instrument calibration over 2appro-
priste operating ranges, Distinct mixtures
of calibration gas with known concentration
for selective operating range should be used
for calibration,. Each mixture should give 2
3/4 scale deflection in its respective oper-
sting renge. ‘ : :

!
i

2.1.3.2 Instrument Setup.

Step 1: "Remove Instrument cover by pulling up on the
side straps. ' '
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-Step‘Z:

Step 3:

; Step 4

" Step S:

Step 6:

. Step 7

-5-

:'Prior ‘to. cslibration, check the functxon'

switen (Figure 1) on the control .panel to make
sure 1 1s 1n the DFFPOSit10ﬂ' The probe
nozzle 15 stored 1nsige the fnstFument cover,
Remove cover plate by pulling up On the pins
that fasten the cover plcte.

Remove the nozzle from the cover. Assemble

_probe by screwing nozzle into casing,

Attach probe cablie to {astrument box inserting
12 pin interface connector of the probe cable
into the connector on the instrument panel,
Match the alignment keys and insert connector.
Turn connector in ¢lockwise direction unt{l 2’
distinct snap end lock is felt,

Turn the function switch to the Battery Check

‘position. When the battery t1s charged, the

needie should read within or above the green
bettery 8r¢ on the scale plate,. If the needle
{s below the green arc or the red LED lignt

‘comes on, the instrument should be recharged

prior to making any measurements. Implement
steps {n Sect1on I11 to recharge battery.

Turn the func‘1on switch to the ON position,
In this position, the UY 1ight source should
be on, To verify, gaze at the end of the

‘prodbe for a purple glow. Do Not Look DirectIy

gt the Lamp ltself, 1f tne lamp does not

come on refer to Hasntenance Step in 2.2
(Section IIl).

To zero the {nstrument, turn the function
switch to the standdby position and rotate the
2ero potentiometer until the meter reads 2eroc.
Clockwise rotation of the zerp potentiometer
produces an upscale deflection while counter
clockwise rotation yields a downscale deflec-
tion, (Note: No zero g&s. is needed since
this is an electronic zero adjustment.) 1If
the span adjustment 1s changed during instru-
ment calibration, the 2ero should be rechecked
and sdjusted, I1f necessary, weit 15 to 20
seconds to ensure that the zero reading is
stable, Readjust 2s necessary,



- Step 2:

E

07.

Before'énter{hg~a-contiminanted area, deter-:.
mine background concentration. This concen-

7-. tration should be used as a refergnce to read-

[ :
step 3¢
Step &:
Step S:

“ings made in the contaminated are®, \Under np

. gircumstance should one sttempt to adjust the
zero or span adjustments wn\ e the instrument

s nexngfoperateo in _the .

Take measurements in contamfnated ares, re-

- cording readings and locatfons. Should read-

ings exceed the 0-20 scaie, switch the func-
tion switch to the 0-200 or 0-2,000 range as

‘sppropriate to receive & direct reading, Re-

turn the fnstrument switch to the 0-20 range
when readings are reduced to that level, . Re-
cord measuremeasurements in notebook or on an -
appropriate form. .

Keep in mind heslth and safety action guide-
lines for the level of protection you are
wearing, Sustained readings &bove a certain
level may force you to vacate 2n area or up- :
grade your level of protection.

Note: The fnstrument will not function pro-
perly in nigh humidity or when the window to
the light housing is dirty. 1f the {nstrument
response {s erratic or .lower than expected,

When finfshed, use the reverse Steps 1 thru §
of Section 2. 1 3,2 (Instrument Setup) to shut
doun the instrument,

111, MAINTENANCE ARD TROUBLE-SHOOTING

1.0 Battery Recharging

1.1 The instrument shouId‘be recharged 1 nhour for each hour of use
or overnight for a full day's use, (The battery will last 10
hours on & full charge.)

1.2 To recharge the battery (or instrument):

1.2,1 Turn the function switch to the off position,

1.2.2 Remove the charger from the instrument top compartment,

1.2.3 Place the charger plug into the jack on the left side
ef the instrument dbox, -

1.2.4 Connect the charger unft 'io & 120 V AL 509971-
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3.3

3.4

. :‘d,.:_

5.

‘ -10-
Chect 2 amp fuse.

'1f none of the above solves the proulem. contu\t the fac-
toryo '

3.2 Meter responds {n BATT CHK pcsition, but reeds “2ef0 or near

zero for all others.

1.

2.

Power supply defective: Check power supply voltages per
Figure 4. 1f any voltage 1s out of specification, consylt

the factory.

Input transistor or amplifier has fefled: Rotate 2ero
control; meter should deflect up/down as control. f{s

turned, Open probe; both transistors should be fully

seated in sockets,

| Input signal connection broken in probe or readout:

Check {nput connector on printed circuit board. Should
be firmly pressed down, Check components on back side of
prirted circuit board. All connections should be solid,
anc no wires should touch any other object. Check all
wires in readout for solid connections, : :

Instrument responds correctly in BATT CHK and STBY but not
in measuring node.

1.

Check to see the 1ight source is on (See Section 2.2)..

Check high voltage power Supply (See Figure 4),

Open end of probe, remove lamp and check high voltage on
1amp contact ring.

If high voltage {s present at all above points, light
source has most likely failed, Consult the factory.

Instrument responds correctly fn all positions, but signal is
lower than expected.

1.

Check span setting for correct value.

Clean window ofvlight source {See 2.3).

Double check preparation of standards.

Check power supply 180 V outbut. See Figure 4,

- Check for proper fan operation. Check fan vpltage., See

Figure 4,




3.5

3.6

3.7

6; Roiate gpan setting. Respohsq sh601d chinge 1f span pot
is working properly, ; '

..
bo

Instrument responds {n all switch pos1tions. but 1$ noisy

(erra'ic meter movement), .

1. Open circyit 1n feedback circuit. Consult the factory,

2. Open circutt {n cable shield or probe shield. Consult
the factory.

Instrument response 15 slow and/or 1rreproduc1b1e.

1, Fan operating 1mproper\y. Check fan vol:age. See
Figure &, S

2. Check calibration and operation. -

Low battery indicator,

1, Ingicator comes on {f battery charge is low.

2. Indicaztor also comes on {f fonfzation voltage s too high.

TOTARL P.16
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S " OPERATING PROCEDURE CENTURY PORTABLE CRGANIC VABOR ANALYZER (OVA),
. , MODEL 128 :

[}

1.0 INTRODUCTION
1.1 Operating Features

The Century portable organic vapor analyzer (OVA) is designed to
detect and measure gases and crganic vapors in the atmosphere.
The instrument utilizes the principle of hydrogen flame
ionizaticn for detection. The instnument measures gases and
. vapors by producing a response to an unknown sample, which can be
’ , related to a gas of known composition to which the instrument has
been previocusly calibrated. During normal survey mode operation,
a continuous sample is drawn into the probe and transmitted to
the detector chamber by an internal pumping system. The sample
flow rate is metered and passed through particle filters before
reaching the detector chamber. Inside the detector chamber the
sample is exposed to a hydrogen flame. when most organic vapors
burn, they leave behind positively charged carbon containihg ions
which are collected by a negative collecting electrode in the
chamber. ‘An' electric field exists between the conductors,
surrounding the conductors, surrounding the flame and the
\ collecting electrode. As the positive ions are collected, a
current corresponding to the collection rate is generated on the
input electrode. The current is measured with a linear
electrometer preamplifier which has an output signal proportional
to the ionization current. A signal conditioning amplifier is
used to amplify the signal from the preamp and to condition it
for subsequent meter or external recorder display. The meter
, display is an integral part of the Probe/Readout Assembly and has
‘ . a scale from 0 to 10.

AR4-18
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-

The instrument consists of two major assemblies: the
Probe/Readout Assembly and the Side Pack Assembly. The output
meter and alarm level adjustments are incorporated into the hand
held Probe/Readout Assembly' The Side Pack Assembly contains the ‘
remaining operazing con:rols and mdzcat.o:s

1.2 Controls/Indicators

10.
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INSTR/BATT Test Switch - A three position toggle switch that
in one position turns instrument on, except pamp and alarm,
in second position turns all power off, and third position

‘ displays battery charge condition on the readout meter,
. PUMP (QN=OFT) Switch - This toggle switch tu'-ns on power to

the internal pum and audioc alarms.

Ignitor Switeh -« This momentary push button switch connects
power to the ignitor coil in the detector chamber and
simultanecusly disconnects power to the pump.

. CALIBRATE Switch - This three position todgle switch selects

the desired range: Xl (0-10 ppm); X10 (0-100 ppm); X100
(0=1,000 pem). :

CALIBRATE ADJUST (Zero) knob - This pétentiometer is used to
"zerp” the instrument.

GAS SELECT Knob (span control) - This ten~-turn dial readout
potentiometer sets the gain of the instrument camrmly
referred as span control.

Recharger Comnector - This BNC connector is used to connect
the battery pack to the battery recharger assembly.

ga TANK VALVE - This valve is used to supply or close off the
el supply from the hydrogen tank.

i TANK. PRESSURE Indicator - This high pressure gauge

asures the pressure in the hydrogen fuel tank which is an
. indication of fuel supply.

gi SUPPLY VALVE - This valve is used to supply or close off
e- hydrogen fuel to the detecto: chamber.



Procedure: 5607003
Revision: 0

Date: 3/8S

Page: 3 of 10

EZ SUPPLY PRESSURE Indicator - This low pressure gauge is
ed to monitor the hydrogen pressure at the capillary
restrictor.

12. SAMPLE FLOW RATE Indzcator - This indicator is used to
‘monitor the sample flow rate.

13. Refill Comnection - This 1/4 inch AN fitting is used to
connect the hydrogen refill hose to the instrument.

14. REFILL VALVE - This valve is used to open one end of the
instrument fuel tank for refilling with hydrogen..

15. Earphone Jack - This jack is used to comnect the earphone; it
: turns off the speaker when in use,

16. VOLUME Knob - This potentiometer adjusts the volume of the
internal speaker and earphone.

17. Readout and Sample Connectors - These connectoré are used to

connect the sample hose and umbilical cord from the
Probe/Readout Assembly to the Side Pack Assembly.

2.0 Specifications

AR4-18

Sensitivity: 0.l ppm (methane)
Response time: Less than 2 seconds
Readout: three ranges: 0 to 10 ppm, 0 to 100 ppm, 0 to 1,000
. ppm, 250' linear scaled meter
Sample flow rate: Nominally 2 units
Fuel Supply: 75 cubic centimeter tank of pure hydrbgen at
' maximm pressure of 2,300 PSIG, fillable while in
case o :
Primary Electrical Power: Rechargeable and replaceable battery
C pack at 12 V DC -
Service Life: Hydrogen supply and battery power - 8 hours
minimm o |
Detection Alarm: Frequency modulated audible alarm. Can be
preset to desired level. Frequency varies as a
function of detection level.
Flame-cut Indicatiocn: Audible alarm plus visual meter indication
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Battery Test: Battery charge condition indicated on the readout
' meter or battery recharger
Probe: Telescoping adjustment over 8 inches or probe can be
completely removed £rom readout assembly.
Filﬁe:ing: In line particle £ilters and activated char;oil
filter ' :
3.0 OPERAIICN PROCEDURE

Note: A condensed operating procedure checklist is provided inside
the cover of the side pack.

3.1 Ilnstrument Setup
3.1.1 Initial Assembly
Select Survey method (normal or "close area").

1. Normmal Survey Configuration:

a. Connect the adjustable length probe to the Readout
-Assembly with the captive locking rnut. Ensure
that the probe is seated firmly in the Readout
Assembly, :

b. Select the desired pickup fixture and check that a
particle filter is installed. .

c. Commect the pickup fixture to the probe using the
krurled locking nut.

d. Connect the umibilical cord and sample hose to the
Side Pack Assembly.

- 2. "Close Area" Survey Configuration:

a. Check to ensure that a particle filter is
installed in the close area sampler,

b. Comnect the close area sampler directly to the
Readout Assembly.

c. Connect the umbilical cord and sample hose to the
. Side Pack Assembly.

‘AR4-18
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3.1.2 Fuel Supply

' Check hydrogen supply by cpening the E, Tank Valve and
noting pressure. At least 1,600 pounds of pressure is
required for 8 hours of usage. Refill tank if it contains
less than 1,600 pounds and 8 hours of usage is required.
The hydrogen supply tank is refilled following steps under
4.0 of this procedure. ' '

3.1.3 Battery Check

Move INSTR/BATT test switch to the BATT position and note
meter deflection on Readout Assembly. If the needle is
below the battery mark on the readout, the battery will
"have to be recharged. Recharge battery following steps
under 4.0 of this procedure.

3.1.4 Calibration

The instnument is normally calibrated to methane gas.
When calibrated to methane gas, the GAS SELECT (span)
Control is set to 300. Check the calibration label on
instrument to determine date of calibration and
calibration gas used. If the instrument requires.
recalibration, implement Procedure 6607003 before
combining with this procedure.

3.2 Instrﬁment Startup

AR4-18

The GAS SELECT control should be preset to the desired dial
indication prior to turning instrument. This control is set
during instrument calibration (Procedure 6607003) and must not be
adjusted during instrument operation.

[
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Move Instrument (INSTR) Switeh to ON and allow S mrmtes for
warm up. ) -

To set the audible alarm to a prédetemined level (the level '

should be based on health and safety guideline, refer to the
site health and safety plan for the action level):

a. Turn pump switch ON.

b. Adjust meter pointer to the desired alam level using the
CALIBRATE ADJUST (zerc) knob.

€. Turn the Alarm Level Adjust knob on the back of thé
Readout Assembly until the audible alarm just comes on.

d. Adjust speaker volume with Volume Rnob. If earphones are
desired, adjust volume using earphones. :

e. The instrument is now preéet to activate the alarm when
the level exceeds that cf the setting.

Move the CALIBRATE Switch to X10 and adjust the meter reading
to zero with the CALIBRATE ADJUST (zero) knob.

Check to see that the PUMP Switch is ON and observe the
SAMPLE FLOW RATE Indicator. Indication should be
approximately two units.

Open Ez TANK VALVE cne turn and cbserve reading.

Open 82 SUFPLY VALVE cne turn and cbserve reading. CAUTION:
Do not“leave H, SUPPLY VALVE open when the pump is not
nuamning. This“will allow hydrogen to accumulate in the
detecticn chamber.

Confirm that meter is sull reading zero (teadjust :.£
necessary).

Depress ignitor button. Instrument pumps will go oft. There
will be a slight pop as hydrogen ignites. The meter pointer
will go upscale of zero. Immediately after hearing the
"pop”, release ignitor button. Do not depress ingitor button
for more than 6 seconds. 1If the hydrogen fails to ignite
after 6 seconds, allow instrument to run for 2 minutes before
attempting to ignite hydrogen again. If the hydrogen fails
to :.gmte following repeated attempts at ignition, repeat
entire instrument start up steps or refer to Procedure
6607003 for maintenance of the mstnmnt.
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After ignition, the meter needle will indicate the background
hydrocarbon level at area where instrument has been started.
Note the background level in notebook or field log book .

Place CALIBRATE Switch in lx range and move instrument to an
area which is representative of the lowest ambient
hydrocarbon concentration. Adjust the meter to 1 ppm with
the CALIBRATE ADJUST (2ero) knob. (Record all background
readings.)

" Note: The instrument has a low level (<O ppm) alarm which

11.

1.

indicates flame out. Placing or ze:oing meter at 1 ppm will
prevent normal background- £luctuations from activating the
low level alarm. This 1 pmm ze:o value must be subtracted
from all measurements. ,

The instrument is now ready for £ield use.

3.3 Operating Procedures

Set the CALIBRATE switch to the 1X level. If, during tak;nq
measurements, the meter goes off scale, adjust CALIBRATE
switeh to 10X or 100X to record levels.

Take measurements at ground, waist, and head levels at all
areas of the site to be surveyed. Drum openings, enclosures,

. etc. should be surveyed for organic vapors. Record all

measurements in field log book or notebook. Record
measurements relative to calibration standard not as ppm in
air.

When organic vapors are detected, the meter pointer will move
upscale and the audible alarm will be activated if the level
exceeds the preset value. The frequency of the alamm will
increase as the level of exceedence is increased.

If the flame ocut alamm is actuated, ensure that thz pumo is
ruming and depress the ignitor button. This should reignite
the hydrogen. Flame ocut can be caused by explosive or oxygen
deficient atmosphere. It can alsoc be caused by constriction
or blockage of the inlet tube. .

3.4 Shut Down Procedure

1.
"» .

AR4-~-18

Close Hz SUPPLY VALVE.

Close Hz TANK VALVE.
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3. Move INSTR Switch to OFF.

4. Wait S seconds and move BUMP Switch to OFF. The instnument
is now in shut down configuration. :

4.0 FUEL RETILLING

The instrument should be completely shut down for hydrogen tank
refilling. The refilling should be done in a ventillated area. There
should be no potential ignitors or flame in the area.

1.

AR4~18

Attach £illing hose to external scurce of hydrogen. Pure hydrogen
of 1,600 to 2,300 psi will be required. ,

Crack open valve on hydrogen supply, place FILL/BLEED valve on
hose in FILL position and purge hose for 2-3 seconds,

Close FILL/BLEFD Valve (OFF position) and immediately attach other
end of £ill hose to instrument £ill connection and tighten the
cormection.

Open supply valve Vexte.mal on hydrogen tank 1/2 to 1 turn. Set
regu.lat.o: to 1,600 to 2,300 psi.

|
Cpen the R.E:FILL valve and the H, TANK VALVE on the instrument.

Place F’ILL/BI.EED Valve in FILL position. The instrument hydrogen
tank should now be £illing.

The instrument. Pre’ésure Indicator should now :.xthcaté
instrument tank Pressure. This pressure should approximate that
of the external supply tank regqulator gauge.

~ After the instrument tank is filled, shut off:

a. The REFILL VALVE on the instrument panel.

b. The FILL/BLEED Valve on the £illing hose assembly.

c. The valve on the external hydrogen supply bottle.

The supply hose and internal lines on the instrument now contain
gggﬁgz:mder pressure. To reduce this pressure to atmospheric

a. Turn FILL/BLEED Valve to BLEED position until gas can no
longer be heard escaping.
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11.

12.
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b. Turn FILL/BLEED Valve to FILL position to allow gas trapped in
the connective fittings to go into the hose assembly.

¢. Turn FILL/BLEED Valve to BLEED poszt:.on to bleed off th:.s
pressure.

d. Turn FILL/BLEFD Velve to OFF positian. Keep valve in OFF
position. o .

Close Hz Tank Valve.

Remove £ill hose from instrument. Any gas still under pressure
will escape as the connector is removed. Release of gas should

only be momentary.

As a check of the integrity of the instrument’s hydrogen supply
system, observe the ii.Z TANK PRESSURE Indicator with the system
shut down. Release of internal pressure should not go down
rapidly. If there is a rapid decrease (greater than 350 '
PSIG/hour) with the instrument in shut down mode, there is a -

-significant leak in the ‘supply system. If so, the instnument

should be returned to the“mamufacturer for repairs.

5.0 /BATTERY RECHARGING.

The battery should be recharged following each use of 4 hours or more,
or when the battery check indicator indicates need of a charge. Never
charge instrument in hazardous environment or when refilling hydrogen

tank.

1. Remove cover from battery charge part on instrument.

2. Plug charger BNC connector into mating connector on battery cover
and insert AC plug into 115 VAC wall outlet.

3. Move battery charger switch to the ON position. The light above
the switch should illuminate.

4. Battery charge condition is indicated by the meter on the front

AR4-18

panel of the charger; meter will deflect to the right while -
charging. When fully charged, the pointer will be in line with
the charged mark above the scale.
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5. -Appraxznateiy 1 hour of charging time is reguired for each hour of
operation; 12 hours for ccmplete charge. Do not charge for more
than 24 hours. .

6.0 REFERENCE

Foxboro Analytical. No date. Instruction and Service Manual, Century
Systens Portable Organic Vapor Analyzer Model OVA-lZB Ml 2RSO0AC.

AR4-18 ' /
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INTROOUCTION

General procedures for sampling monitoring wells include pre-sampling
procedures, well-evacuation, sample withdrawal, field testing of
parameters, and sample preparation and p:ese’mtim. Certain special
considerations for organic samples exist and are described as well.

Sampling protocol must be adhered to strictly to insure the collection

of ground water samples :ep:esentative' of actual subsurface
corditions. Correct procedures are particularly important at
hazardous materials sites, where in addition to sample integrity,
other considerations such as cross-contamination, safety, and legal
respansibility are of concern.

The following general precedures are followed during sampling of

- monitoring wells.

2.0

PRE-SAMPLING PROCEDURES

‘Pre-sarpling‘ptocedures include records,“equignent, cleaning, and

ARS~7

water level measurement. In addition, the well should be checked for
above—ground or below-ground damage.

2.1 Racords

Prior to sampling, general information cmcei‘ning the kite, well
ard sampling technique should be recorded on the field record
sheet or log.
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m and record data in as complete a manner as possible and
in a manner suitable to the study. Items to consider include:

20.

P

.. Screened, slotted, perforated, or louvered intervals,
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e

Site name and number, '
Exact location of well or source of sample and uell or
source rmumber.

Weather conditions.

Point and method of collection.

Depth and diameter of well,

Casing record.

Types of screens, slots, pe:for:at.;ons, or louvers.’
Water-bearing formations(s).

water level.

Rate of discharge.

Duration of pumping prior to sampling.

water tesperature.

Other field measurements (including pE, conductivity, co,
etc.).

mu.

Time of ccllect:.on

Samole mumber.

Type of sampdle.

Preservative type and amount. -
Appearance and any other relevant data.
Filter size used and on which samples. -
Use of water (if any).

Purpose of sampling.

Sampler’s initials.

s i o7 o

In addition, each sample should be labeled separately with site
mmber, well, and sample identification, sampler's initials, time
ard date of collectiom, type of sample, and preservative type and
azmount. Detailed labeling procedures are described in procedure
5622002 and 5622004.

After sampling is completed, correct labeling and shipping
procedures (5622001) and sample chain of custody (procedure
5622005) must be adhered to.
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2.2 Equipment

All equipment should be assembled, calibrated, and tested before
arriving at the site. All items which potentially come in
contact with the ground water samples should be pre—cleaned
aécording to procedure 5621003. Between sampling locations, all
items which come in contact with sample water should be either
disposed of or thoroughly cleaned.

All apparatus, buffers, and samnles should be kept out of direct
sunlight to avoid tenperatu:e fluctuancns, partzcularly pit
buffers.

Lay out all equipment on the plastic drop cloth adjacent to the
sampling location, to prevent contamination of or from the
cutside environment. A truck tailgate provides an excellent
equipment bench, if the site is accessible to vehicles.

A list of equipment necessary for sampling of monitoring wells at
hazardous waste gites ig g:.ven below.

2.2.1 Well Evacuation and Sample Withdrawal

- Disposable chemically inert gloves (separate pair for
each sampling location).

- A sampler apparatus (e.g., Kemmerer, Bailer) with a
capacity to collect 750 to 1000 ml of sample per tnp.
including sample transfer tubing.

- A 500 foot or more length of nylon cord or cable marked
in 5§, 25, and 100 foot increments on a retrieval system
for use thh the Kemmerer or Bailer.

- Pump and Power supply (if needed).
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2.2.2 FPield Measurements
- Tape measure marked in tenths and hundredths of feet.

- Calibrated H—seope or s:unlar wvater level recording
device. .

~ Dissolved oxygen meter with an. acmracy of +0.1 xng/l
if needed.

- Thermometer or temperature measuring device calibrated
. in °C (degrees centrigrade) with an accuracy of +1°C.

- pH meter with an accuracy of +0.1 pE units.

- At least pE buffer standards with ﬁ value below and
pE value above the limits anticipated for the samples.

- Conductivity (specific comductance) meter preferably
with the capacity to report conductivity (micromhos/cm)
correct to 25'C. Puncticnal range of 0 to 50,000 :
umhos,/cxm. . o

. - Beaker for field measurement of pH, cunductivity, etc.

- Any additicnal prcject-speczfic sauplmg equzpmnt as
required.

2.2.3 Sample Preparation

- Pield filter apparatus 0.45 micron membrane filters,
and pre-filters when dissolved constituents are to be
amlyzed. :

- A pressure-suction filtratien apparatus capable of at
. least 250 ml volume filtration at any one time,

- Precleaned, capped sample containers containing the
appropriate sample preservations, if necessary.

- Tightly capped, secuéely stored containers holding
appropriate preservatives, if necessary.

- Pipet or "squeeze" bottle for preservative additions if
such additions are needed.

®
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2.2.4

2.2.5

2.2.6
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Sanple Cantainers

- Precleaned, capped'sanple containers.

- 1Ice chest(s) to hold collected water samples, and ice
or "blue 1ce . v

- Leak-proof liners for ice-chest(s).
Labeling and Shipping

- Water res:.stant sanple bottle labelmg materials.
- ubo:atory instructions.

- Shipping labels, including DOT la.bels, waste -
identification, and "This end up" labels, as

appropriate.

- Shipping papers, as provided by carrier or regulatoty
agency.

- Packing tape.

Cleaning between Sampling Locations

- laboratory (phosphate-free) detétge;xt.

= Reagent-grade methanol (one to several gallons,

on amxnt of equipment to be cleaned, mmber
- of u:pling locations, and levels of contamination).

- Distilled water, generally about 2 qallons per sampling
location.

A

- Buckets (sufficient for each cleaning liquid and for
size of eqmmt to cleaned).

- Brushes for cleaning inside of bailer, beakers, etc.
- Handiwipes, disposable after each use.

- Plastic sheeting at le.astAcne large sheet for each
sampling location, for clean layout of equipment.
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2.2.7 Record-keeping

-~ Prepared field record-sheets for entering data
collected in the field.

- Photographic record, if appropriate.
- Chain of custody.

2.3 | Equipment Cleaning

All items which potentially come in contact with ground water at
the sampling location should be pre—cleaned.

Between sites, samoler cleaning is to be performed immediately
prior to sampling from any well. Any portien of the sampling
device which contacts contaminated water shall be cleaned or

‘ - disposed of between wells. For example, the cable used for
bailing ghall be subjected to the same cleaning requirement for a
length at least equal to twice the depth to the water surface.
Where puzps are used, short sections of sample tubing may be
disposed of rather than cleaning. The other items which must be
cleaned or disposed of between sampling locations include
bailers, s, probes, beakers and gloves.

The following procedure is followed for cleaning samplers and
equipment: - L
0 Before first equipment cleaning, clean the buckets and
rinse with methanol and distilled water.

o Frill first bucket with laboratory (phosphate-free)
detergent and tap water.

o Fill second bucket with reagent grade methanol.
© rill third bucket with distilled water.

o
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o Clean equipment thoroughly in lab detergent, using
brushes and disposable handiwipes as necessary.

0 Rinse thoroughly in distilled water.

o Lay ocut cleaned eqmpnant on plastic drop—cloth adjacent
~ to sampling location. ‘

3.0 SAMPLING SCOPE AND CONSIDERATION

10.
11.

12.

‘13..

ARS-7

Prepare f£ield record sheet and record all relevant data.
Check the well for above ground damage.
Remove the well cap (a wrench may be needed).

Lay out ecjzxipncnt. cn the plastic d:op-cloth a&jac'ent to the
sampling location, to prevent contamination of or from the
outside envirorment.

Measure and recotd the depth to water and the time of
measurement, .

Measure the total degith of the well.

Remeagure and record the depth of water after a lapse of 4 to 8
mimites following initial msasurement and record the depth to
water and time of measurement. ‘ .

A
If successive measurements show essentially no difference,
continue the sampling procedure. Where the level change is
greater than 1/100th ft, delay the remaining procedures until the
change cbserved and recorded is less than that figure. - .

Determine the amount of water in the well (depth of water x cross
sectional area).

Purge the well. ' | .
If soundings show sufficient lml of recovery, prepare sampling -
systen. If insufficient recovery is noted, allow additional time

to collect samples on a periodic schedule which will allow
recovery between samplings.

Collect volatile o:ganic analysis samples if required.
Perform any appropriate field testing of ground-water parameters.
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14. Withdraw sample(s) according to correct procedures.

'15. Fill necessary sample bottles completely by allowing sampler

discharge to flow gently down the side of bottle with minimal
entry tu:bulence Cap each bottle as filled.

16. Preserve and/or f:.lte: the sample if necessary as per guidelines..

17. Check that a Teflon-liner is present in cap if required. Secure
the cap tightly.

18. Label the san'ple bottle with in appropriate tag.. Be sure to

complete the tag with all neceasa:y information. Cooplete
chain-cf-custody documents and zeld log book.

19. Place the properly la.beled sanple bottle in an abprcp:iate
carrying container maintained at 4‘C th:cughaut sampling and
transportation pericd.

20. Between sampling locaticns, all items which come in contact with
ground water such as bailers, puxps, cables, tubing, probes,
gloves, and beakers must be either disposed of or thoroughly
cleaned.

1
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PROCEDURE FOR FILTRATION OF SAMPLES

1.0 INTRODUCTION

The sampler should carefully review any proposed procedures for
filtering samples on site. Filtration of samples in which volatile
organic constituents are of interest is not recommended, since
filtration may strip these constituents from the sample. However,
£iltration of samples in which metals are the constituents of concern
may be applicable depending on the proposed analytical method. If
total recoverable methods are to be used, the sample should not be

" filtered. However, if measurement of dissolved metals is desired, the
sample should be filtered on site: and must be done within 15 minutes of
sample collection. , _
The use of filtering in the dissolved method is designed to remove
particulate matter drawn during sampling into the well, through the
screen, from the surrounding geologic materials. These particulates
may have adsorbed constituents that, once a preservative (particularly
acid) is added, may become di‘ssolved'in the sample. Thus, if samples
truly representative of in-situ ground-water quality are desired,
filtering should be required. However, if the goal is simply to
detect in the subsurface the presence of a constituent, filtering may
not be recommended. Analyzing unfiltered samples may, accordingly, be
_particularly suitable for detection monitoring. However,
establishment of a suitable background may become a problem because
water-quality measurements may be strongly influenced by the design
and construction of individual wells and the grain size distribution
of the formation in which the intake of each well is located. The
sampler will need to determine which method is most appropriate for
each particular program. 1In some cases both filtered and unfiltered
samples may be collected and compared. -
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If mineral precipitation is observed during filtration or if the
chemical species of interest are suspected to be significantly present
in colloidal form, an unfiltered acidified sample should also be
collected and subsequently analyzed for the same parameters as the

- filtered sample. The containers for the filtered and unfiltered

-

'sa.mples must be so labeled and appropriately identified in the field

notes.
PROCEDURE

If filtration is required, the use of a 0.45 micron filter is _
generally considered appropriate. Occasiocnally well or surface waters
may contain high concentrations of Total Suspended Solids- (TSS) such
that ‘the 0.45 micron filters will clog during filtering. To avoid
clogging, prefilters, available cdmerciilly, should be used in
addition to the 0.45 micron filters. The filter should also be made:
of materials compatible with the chemical characteristics of the
ground water samnles,

Filtration of ground water samples will be perfomed when appropnate,
as summarized in the table below,

Analysis ' Sample Collection
' Filtered Non-Filtered

Volatile Organics . Neo Yes
Total Metals or Ions No Yes
Dissolved Metals or Ions  Yes Sometimes

(acidify after filtration)

REFERENCE

\

U.S. EPA, 1983. Test Methods for Evaluating Solid Waste. SW-846.

-
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U.S. EPA, 1983. Methods for the Chemical Analysis of Water and
‘Wastes. March 1983. EPA-600/4-79-020.

Geotrans, Inc., 1983. RCRA Permit Writer’s Manual: Ground Water
Protection (40 CFR Part 264, Subpart F), EPA Contract no.
68-01-6464.

'Scalf, M.R., McNabb, J.F., Dunlap, W.J., Cosby, R.L., Fryberger, J.,

1981. Mamual of Ground-Water Sampling Procedures. NwWA/EPA
Series. 3
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FIELD MEASUREDMENT OF pH IN WATER

A

1. Scope and Applicatian

This method is applicable to samples of stormsater, surface water,
water :ﬁppiiu, and groundwater with measurement occurring at the
sampling location.

2. Sumeary of Method -

The pil of water is determined using a portable, field pH mtcr'an_d
a temperature-compensated combination electrode.

3. Apparatus

A) Haake Buchler pE Meter Stick
B) 100 =l disposable beakers

4. Reagents

A) pH reference buffer solutions:

1) pE= 4.00 + .01
2) pE= 7.00%.01
3) pEe10.00% .01

B) Distilled ny:/

5. Sample Bandling and Preparation

Sample aliquots for pi measuremsnt should be obtained directly from
the sampling point in 100-al disposable beakers. Groundwater
. samples being tested during well purging can be obtained from the
pump discharge line.

- 1280519,




| PIED MEASIRENENT OF E IN WATER (Continued)

calibration

Calibrate the meter/electrode using two reference solutions that
bracket the expected pH of the sample. Reference soluticnl.lhau.ld
be at rocm temperature. lmmerse the electrode in p 7.00 solution
and adjust the mater as nseded. Remove and rinse the electrode and
repeat using the second buffer solution. Rspeat adjustments until
readings are within 0.05 pE wits of the reference values.

Procecure

- lmmerse the electrode in the water while gently agitating. After

about one-half mirute, record the pE reading to the nearest 0.05
units — provided the meter readings are not fluctuating more than
+0.03 units. BE SURE THAT TEMPERATURE COMPENSATION HAS BEEN
PROVIDID FUR. Remove and thoroughly rinse the electrode with
distilled water. Repeat the measurement procedure wntil four
readings have been cbtained.

Interferences C

Prolonged immersion of the electrode in turbid soluticns can lead
to plugging of the liquid junction and erratic meter readings. The
electrode should bs cleaned by gently blotting with'a lab tissue
and rinsing with distilled water.

1280519
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FIELD MEASUREMENT OF [H IN WATER (Contirmed)

9., Verification of Accuracy

Pollowing the last of the four replicate measurements, immerse the
rinsed electrode in each of the reference buffer solutions used to
calibrate the meter/electrode prior to sample measurements. If the
readings are not within 0.05 units of the reference values, recali-
brate the meter/electrode and re-do the measurement of the sample
just tested.

10. Asseszment of Precision

Calculate the mean and standard deviation of the four replicate

measurements. If the standard deviation is greater than 0.1 units,
re—do the measurement of the sample just tested, including calibra-
tion and verification.

“t

. 11.. Reporting

Report the average value of the replicate measuremesnts to the
nearest 0.1 units. ' ‘ ' :

1280519



YTELD MEASOREMENT OF SPECIFIC CONDUCTARCE
T N TorBANRE

—

1. Scope and Application

| mi method is applicable to samples of stormwter, surface water,
water supplies, and groundwater with measuremsnt occurring at the

sampling point.

2. Summary of Method.

The specific conductance and temperature of water is determined
using a portable, field conductivity meter having manual tempera-
ture compensation.

3. Apparatus

A) YSI Model 33 S=C-T Meter with weighted probe
" B) 100-ml disposable beakers '

4. Reaoents

A) 0.01 N RCl reference sclutiom
B) Distilled water '

S. Saxple Bandling and Preparatien

SNOFLE ALIQUOTS FOR SPECIFIC CONDUCTANCE AND TEMPERATURE SHOULD BE

 OBTAINED DIRECTLY FIOM THE SAMPLING POINT IN 100-ML DISPOSABLE
BEAKERS, Groundwater samples being tested during well purging can
be cbtained from the pump discharge lins.

1280519
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. Calibration

Calibrate the thermometer in the probe against the thermometer in
the field laboratory. Readings should be within + 1'C. Calibrate
the specific conductance meter using the 0.01 N KCl reference solu-
tion. The specific conductance of this solution is 143 umhos/cm at
25'C. Adjust the meter as needed. Temperature calibration should
be performed weekly. . Specific conductance calibration should be
performed daily during the period of use. :

Procedure

Check battery condition by turning selector dial to "Red Line.”
Adjust meter as needed. Imerse the probe in the beaker while
gently agitating. Turn selector dial to "Temperature” and record
tezperature to nearest 0.5'C, Adjdst marual temperature compensa-
tion dial to tesparature of water. Turn selector dial to "Conduc-
tivity” at the scale range app:opriau to sample conductance.
Record specific conductance to three significant digits. Remove
and thoroughly rinse the probe with distilled water. Repeat
tesperature and specific conductance muuu-nu until four sets
of readings have been obtained. ‘

- Assecssment of Precision

Calculate the msan and standard deviation of the four specific

conductance msasurements. IF THE STANDARD DEVIATION IS GREATER
THAN 5 PERCENT OF THE MEAN, RE-DO THE MEASUREMENT OF THE SAMPLE
JUST TESTED.

1280519
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SLUG TEST PROCEDURE

INTROCUCTION

Slug tests, or response tests, are used to cbtain approximate values
of transmissivity in small, properly developed wells. Slug tests are

'simple, inexpensive, and rapidly performed, and may be used when pump

tests are not possible or economic. However, slug tests only measure
aquifer properties in the immediate vicinity of the well bore. Test
results may be unreliable in the presence of a water table, leakage
from a confining bed, or partial penetration of the aquifer. If the
well is not completely developed, transmissivity will be »
underestimated. Gravel pack, if present, must be carefully corrected
for. Finally, reliable storage coefficierts cannot be obtained from
slug test results. Storage coefficients should be estimated by some
other means (e.g., geologic estimation) in order to approximate
aquifer transmissivity with any accuracy. _

EQUIPMENT

a. Transducer
b. "Slug" or suspended weight
€. Wire line probe or steel tape

PREPARATION

Determine the inside diameter of the well casing. Measure the static
water level in the hole with a transducer. The transducer may be
calibrated while being lowered into the hole - see Transducer
Operation Procedure 5619015. Calculate the volume of the slug and -
determine the instantaneous head change in the well that will result
from introduction or withdrawal of the slug. The slug should displace
sufficient water to cause an easily measurable change in head, but it
should not change the head more than 20% of the total saturated
thickness of the aquifer. Also, introduction of the slug should not
cause water to overflow the well casing.

PROCEDURE

The equations used to analyze a slug test assume an instantaneous
recharge or discharge from the piezometer. Therefore, the slug should
be introduced or withdrawn from the casing as rapidly as possible
without causing undue splashing or turbulence. Wwhen the slug is in
place, t (time) = o. Water level readings should be taken in
intervals as short as possible (no more than S second intervals at the
beginning) and gradually increased as the rate of drop decreases.
Monitoring should continue until the water level has stabilized.
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values for E (where B equals the head inside the well at time, t, :

after injection or removal of the "slug", above or below xmtzal head)

are calculated by subtracting each water level reading fram the
 initial (Ho) reading. «

5.0 CALCULATIONS

Using the values of HE, recorded at repeated intervals, values for B/Ho
are camputed and plotted on semilogarithmic paper. E/HO is plotted on
the linear axis of the paper and time, t, in seconds, on the |
logarithmic scale. Any convenient scale is acceptable for plotting
E/Ho since this mumber is dimensionless. Plot the values and then
curve match, superimposing the field value plot on plate 2 (see2
Lohman, 1972), to define a match line for a valuve of t at Tt/r = 1.0
(match point values of H/Ho are not needed) Determine
transmissivity, T, usmg

Tw= I.Orc /t
6.0 REFERENCES

. S.W. Lohman, 1972. Ground-Water Bydraulics, Professional Paper 708.

Washington, U.S. GFO.

Papadcpulos, S$.S., Bredehoeft, J.D. and Cooper, Jr., H.BE. 1973. On the
© Analysis of "Slug Test"” Data, Water Resources Research, Vol. 9, No. 4,
pp. 1087-1089. )
Ferris, J.G. and Knowles, D.a. 1954. The Slug Test for Estimating
Transmissibility, U.S5.G.S. Ground Water Note 26, pp. 1-7.

Nguyen, V. and Pinder, G.F. 1984. "Direct Calculation of Aquifer
Parameters in Slug Test Analysis,” in Groundwater Bydraulics,
Rosenshein, J. and Bennett, G.D. (eds), AGU Water Rescurces Monograph
9, pp. 222-239. j '
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 TRANSDUCER OPERATION PROCEDURE

Lower the transducer probe to the desired level in the piezometer.
Attach transducer cable to indicator box by means of connector
provided. Switch on indicator and let warm up for ten minutes.

When indicator is warmed up, note reading and record on data sheet.
Simltanecusly note barometric pressure and record on data sheet.

To convert reading.to water level, follow the steps below:
1. Calculate the barcmetric compensation by the following equation

Barometer comipensation (psi) = Barometric Press. (in Hg) - 14.7
4.036

Barometer cunpens&tion (kpd) Barometric Press. (mmn Hg) - 101.3
. ' 7.5 . _

2. Calculate the pressure {psi) acting on the probe by the following
equation: ’ - ,

head (psi) = (reading - offset) X range - bar. comp.
(gqauge pressure) 100 x sensitivity

3. Calculﬁte the height of water in feet above the probe:

height (feet) = pressure (psi) x 2.308 .
(submergence) -

4. Calculate water level

1.4

2‘0

| AUS-22

water level (feet) - Depth oflprobe - height (feet)

Battery test -~ Placing the power sw:.tch in the BATT TEST pos:.tion
causes the battery test voltage to be displayed. Actual battery
voltage is 0.1 of the displayed reading. For a fully charged battery,
the voltage should be greater than 6 wvolts. Do 'not operate the
instrument when the battery voltage is below 5.5. Always recharge the
unit as soon as possible after use.

CALIBRATIG‘J OF TRANSDUCER FOR SHORT TERM TESTS -
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Wnen a test, such as a.slug test, is only expected to last several
minutes to a few hours, the transducer may be calibrated on s:.te to
eliminate the need for t:he calmlatzons described above.

Measure the static water level in' the piezometer with a wire, line
probe, steel tape, or the transducer (utilizing the calculations in
section 1.0) then lower the transducer probe to at least three . known
depths, noting and recording the indicator readout at each dept:h
When the depth of the probe below water level is plotted vs the
indicator value on arithmetic paper, the points should fall on a
straight line.

The depth of the probe indicated by subsequent readings within a short
period of time can be read directly cff the graph, or can be gquickly'’
calculated from the equation of the straight line. 1In order for the
method to be accurate, the barocmetric pressure should not change

t significantly during the test. Therefore, the barocmeter should be

'2.4

T 3.0

Slope

AlS-22

checked periodically.
Calibration Specifications
Equipment Identification: Sinco Electrical Piezometer Svstem

Model No. 56442-250
Serial No. 41272

Control Number: . 6l221 ' o
Calibration Schedule: N/A

Ecuipment Needed ' for

Calibration: . N/A X

Calibration Procedure: . Performed by manufacturer.
REFERENCES )

Indicator Company. Undated. Operations Manual, Models 56401 and
56449, Sinco Electrical Piezaometer System. Washington. SINCO.
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GENERAL DECONTAMINATION PROCEIXURES
1.0 INTRCOUCTION

-In order to reduce risk of transfer of contaminants from areas of
known contamination to known clean areas, decontamination of perscnnel
and equipment is required. A description of site area contamination
zones is presented in Procedure 5621001. The decontamination
procedures shall be established for each site based on the degree of
hazard associated with the site and the amonmt of contact with
hazardous materials resulting from site work. Pinal decontamination
procedures shall be reviewed and approved by the site Health and
Safety Manager. This procedure contains anly general decontamination
protocols. Specific decontamination protocols are presented in the
REM II Bealth and Safety Assurance Manual. '

2.0 mmm'zm GUIDELINES
2.1 Persomnel and Equipment

Decontamination of persormnel and equipment is accomplished by
washing, and collection of washings and used equipment for
treatment, prior to deposition in sealed drums. A general layout
of a decontamination line is {llustrated in Figure 1.

Decontamination procedures are designed to remove cmminated,
debris or liquids from protective equipment. Sufficient water
and solutions will be available at each site to wash the
materials from clothing. Typical decontamination solutions may
consist of either S percent sodium carbonate (Na,0,) and §
percent trisodium phosphate (NaPO, ) 4 lbs each to 10 gqallons of
water or 10 percent calcium hypochlorite (Ca(CQ10),) 8 lbs to 10
gallens of water. Rinse solutions generally consist of 5 percent

AR7-22
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Figure 1 General Decontamination Layout
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solutions of trisodimn. phosphate.  Decontamination solutions of
dilute HC may also be used when appropriate. The final rinse for

all procedures is with clean water.

Decontaminated Garment Storage

. Decontaminated outer garments are stored in a designated area

within Zone II. Only those uxder garments which will be
laundered or which do not need to be decontaminated in the
decontamination line are brought into the trailer.

Energency Decontamination

For emergency decontamination, an cutdoor shower shall be located
within 2one II and supplied with clean water under pressure. The
shower will be located above a grate which allows for collection
of all wash waters and a pump for transfer of the used water to
properly marked drums for disposal on site.

Intermittent Work Sites y

No decontamination wili be required for cuter protective clothing
as it will be digcarded. 1If equipment becomes contaminated, it
should be properly stored and secured in the contaminated zone
until a later time when it can be properly decontaminated..



